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by tools for punching a number of holes at | punches and dies are replaced by a single | ments, from twelve to forty-eight inches. 


Plain Milling Machine. 
once in the web of beams, etc., or for any | set of coping tools, which perform the en.|These machines all have automatic stops, 





The accompanying engraving shows aj|kind of punching in beams or plates, or by! tire work of forming the coped joint. 


style of milling machine recently brought 
out by the Brown & Sharpe Manufacturing 
Company, of Providence, R. I. The ma- 
chine resembles their No. 1 universal ma- 
chine, with which our readers are of course 
familiar, but being intended for a different 
class of work, and more particularly for 
manufacturing operations, the platen does 
not swivel, but moves in a line at right 
angles to the spindle, and there is no spiral 
or indexing head, nor any foot-stock. 

The saddle and platen are made heavier 
than in the No. 1 machine, and provision is 
made, as shown, for connecting the outer 
end of the overhanging arm rigidly to the 
knee. It has been shown by experience 
that it is very advantageous to be able to do 
this after the machine is properly adjusted 
for a cut, whether a number of duplicate 
cuts are to be taken or a single cut nearly 
or quite as heavy as the machine is capable 
of. - 

The overhanging arm is arranged to sup- 
port the outer end of the arbor, either ona 
center or by a parallel bearing, as may be 
preferred. The spindle bearings are of 
bronze, avd, like the spindle itself, are 
ground on a universal grinding machine. 
Wear is taken up by the longitudinal move- 
ment of the spindle, and the end thrust by a 
collar bearing upon the main box. The 
cone is four-stepped, for a 3” belt. 

The vertical movement of the knee is 19” 
and the movement of the saddle upon the 
knee in line with the spindle, 62”. 

The platen is 32” long, 7 wide, has an 
automatic feed of 20’, which is automati- 
cally thrown out at any desired point when 
feeding in either direction. There are three 
T slots for securing work. 

There are six changes of feed, the finest 
being .008" and the coarsest .1" per revolu- 
tion of spindle. The vise swivels and has a 
graduated base. The jaws are 64" wide, 
1,3,’ deep, and can be opened to 2”. The 
machine weighs, boxed for shipment, about 
1,850 pounds. 

I-Beam Punching and Coping Machine. 





The second illustration on this page rep- 
resents one of the latest machines brought 
out by the Long & Allstatter Company, of 
Hamilton, Ohio. It is designed especially for 
various operations upon I-beams, channel 
bars, angle bars, etc., for which purpose it 
seems admirably well fitted. 

The machine is shown in the illustration 
as fitted with two punches for simultane- 
ously punching two holes in the flanges of 
I-beams, but a mere change of tools fits 
the machine for various operations. The 
die block is double, and the I-beam is pushed 
between them with its flanges resting on 
the dies, an adjustable roller under the 
beam rendering the shifting easy. 

Each descent of the ram punches a hole 
in each flange at the top of the beam. The 
two punches and their dies are adjustable 
to and from each other, to regulate the 
distance between holes, and they are in- 
dependently adjustable in the other hori- 
zontal direction, so that the two holes, 
instead of being opposite each other, may 
bear any relation desired. These punches 


shear blades, for the usual operations upon 


plates, bars, etc. 
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I-BeAM PUNCHING AND COPING MACHINE. 


which bring the tools to rest at any desired 
point of the stroke. The illustration shows 
the machine as self-contained, having steam 
engine attached, thus only requiring steam 
connection to put it in condition for running; 
but the machine is also built to be operated 
by belt on tight and loose pulley. 
ae 
Compound Engines. 








By JAMES TRIBE. 
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| SIXTH PAPER. 
| 
| 


TRIPLE-EXPANSION CONDENSING ENGINES. 

Probably there is no other type of engine 
/so economical as the triple-expansion con- 
| densing, providing a suitable initial steam 
| pressure of say 160 pounds above the atmos- 
phere can be guaranteed. Nevertheless, the 
| quadruple expansion is considered by some 
as possessing certain theoretical advantages, 
| which may be true; but the theory is not 
| very strongly sustained when brought into 
| actual practice. 
| METHODS OF CYLINDER ARRANGEMENT. 
| In the triple-expansion engine, like all 
| other styles, there are various methods of 
| arranging the cylinders. Such is the verti- 
| cal cross compound, with one cylinder to each 
/crank, and cranks set at 120° to each other, 
| cylinders above and crankshaft below. 

This doubtless is an excellent arrange- 
ment, both for distribution of the power 
upon the main shaft, and also considering 
the small amount of floor space necessary 
per horse-power. Then there is the hori 
zontal triple-tandem with its three pistons 
on one rod, and which may be arranged in 


The machine is made in a number of sizes | pairs, making six cylinders to one main shaft 
suitable for coping the different sized beams, | 
The machine is also capable of. forming the largest machines coping beams twenty- 


and fly wheel. 

There is also an arrangement which is 
often adopted forming a horizontal cross 
compound, having high-pressure and inter- 
mediate cylinders on one piston rod and 
crank, and the low-pressure upon the other 
rod and crank, and crank set at 90°, 

To the latter arrangements objections 
are made, upon the ground that, as the cylin- 
|ders of a well-designed triple-compound 
‘engine should develop about equal power 
in each of its cylinders, in the above ar- 
rangement two-thirds of the power would 
| be transmitted through one crank, and only 
| one-third through the other. 
| Within the last few years, however, there 
/have been several triple-expansion engines 
| built in which this objection has been satis- 
| factorily met, and the power thereby equal- 
| ly divided between the twocranks. This is 
}accomplished in the following way: Four 
| cylinders are employed iustead of three, but 
jacting only as a triple-expansion. The 
| high-pressure and intermediate cylinders re- 
| main the same, but the low-pressure area is 
| divided and two low-pressure cylinders em- 


| ployed instead of one, and taking steam from 
| 


| one common receiver. Thus one-half of the 


| low-pressure power can be carried upon the 
| 
| 





| same piston rod with the high-pressure, and 
|the other half with the intermediate—so 
| forming a pair of tandem engines, in which 
the strain upon the crankshaft is approxi- 


complete, and in the most admirable man-) four inches deep and below, while the small- mately uniform, 
ner, the coped joints in beam work, channel | est machines will cope six-inch beams and Phis arrangement also avoids the excessive 





and dies are readily removed, to be replaced 


work, etc. When this is to be done, the’ below. Throat depth varies to suit require- | diameter of one large low-pressure cylinder, 
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and the consequent inconvenient height of 
the main shaft, necessary to keep it and 
valve gear above the engine room floor. 

The following calculations will not be 
practically affected by the different methods 
of cylinder arrangement, unless it is that 
the greater or lesser exposure of cylinder and 
receiver surfaces may effect a different per- 
centage of loss, but which we will not un- 
dertake to consider at this time. 

It is my object in this paper to work out 
one example for the purpose of showing 
how to determine throughout the sizes of 
cylinder, receivers, condensing apparatus, 
etc., of a triple-expansion condensing com- 
pound engine, as best calculated to meet 
the conditions specified in the example. 
Frequent reference will be made to earlier 
papers, and in a few cases a repetition of 
some of the given rules may be found con- 
venient. 

Example 11.—Compute all the principal 
proportions of a triple-expansion condensing 
engine consisting of three cylinders, two re- 
ceivers and condensing apparatus ; to carry 
an initial steam pressure of 160 pounds 
above the atmosphere; to run 60 revolutions 
per minute; stroke, 5 feet; and to indicate 
1,500 horse-power. 

Taking the example in its order, we will 
consider first the high-pressure cylinder, 
then the first receiver, next the intermediate 
cylinder and the second receiver, then low- 
pressure cylinder, and last, the condenser, air- 
pump and injection water; following step by 
step in their order, and in the same manner 
as we did in some of the earlier examples. 


EXPANSIONS, 


1st. Find total number of expansions. 

Rule 1.—Steam pressure absolute divided 
by the terminal pressure in low-pressure 
cylinder. 

160 + 15 = 175 pounds absolute. 

Table 2. Terminal pressure equals six 
pounds. 

.. 175 + 6 = 29, minus7 per cent. loss = 
27 expansions. 

2d. Find number of expansions in each 
cylinder. 

Rule 2.—Extract the cube root of total 
expansions, Total expansions = 27. 

8 

'. a/ 27 = 8 expansions in each cylin- 
der. 

HIGH-PRESSURE, 

3d. Find 
inch. 

Rule 4.—Initial pressure multiplied by 
hyp. log. of expansion + 1 and divided by 
number of expansions. 

Hyp. log. 3 = 1.098 
Hyp. log. + 1 = 2.098 
175 & 2.098 _ 
3 es 
4th. Find back pressure per square inch. 

Nore.—Back pressure should equal termi- 
nal pressure. 

Rule 5.—Initial pressure divided by num- 
ber of expansions. 


forward pressure per square 


122.3 pounds. 


175 + 38 = 58 pounds terminal or back 
pressure. 
5th. Find mean effective pressure per 


equare inch. 

Rule 6.—Forward pressure minus back 
pressure. 

122.3 — 58 = 64.3 pounds, M. E. pressure. 
6th. Find effective area of piston. 

Rule 7.—Total foot-pounds divided by the 
product of piston speed in feet per minute 
multiplied by mean effective pressure. 

Nore.—The work in each cylinder should 
be equal, viz., 500 horse power in each. 

.”. 500 & 33,000 = 16,500,000 foot-pounds, 
which is the prcduct of piston speed x by 
mean effective pressure X by effective area. 

Piston speed = 5X 2 X 60 = 600 feet 
per minute and 600 x 64.3 xX effective 
area, 

16,500,000 

600 x 64.3 
pressure piston. 

7th. Find the diameter of cylinder. 

Rule 8.—Extract the square root of effect- 
ive area of piston plus half area of rod di- 
vided by .7854. 

Nore.—Assume half area 


= 427 square inches, high- 


of rod as 15 


427 + 15 = 442 square inches area. 


442 


~_ = 560 = 23. 6 diameter. 
. 7854 


FIRST RECEIVER. 
8th. Find volume of receiver and connect- 
ing pipes between high-pressure and inter- 
mediate cylinders. 
Rule 13.—High-pressure cylinder volume 
multiplied by 4. 
427 x 60 x 4 = 102,480 cubic inches. 
INTERMEDIATE CYLINDER, 

9th. Find initial pressure per square inch 
in pounds absolute. 

Rule9.—Terminal pressure in high-press- 
ure cylinder less 3 per cent. 

58 less 3 per cent. = 58 — 2 = 56 pounds. 

10th. Find mean forward pressure. 

Rule 4.—Initial pressure multiplied by 
hyp. log. of expansion plus 1, and divide by 
the number of expansions. 

Hyp. log. of 3 = 1.098. 

Hyp. log. + 1 = 2.098. 

56 X 2.098 _ 

3 - 
11th. Find terminal or back pressure. 

Rule 5.—Initial pressure divided by num- 
ber of expansions. 

56 + 3 = 18.6. 

12th. Find mean effective pressure. 

Rule 6.—Forward pressure minus back 
pressure. 

*39 — 18.6 = 20.4 pounds absolute. 
13th. Find effective area of piston. 

Rule 7.—Total foot-pounds divided by the 
product of piston speed in feet per minute 
multiplied by mean effective pressure. 

Norre.—This cylinder also should develop 
500 horse-power. 

Or 500 33,000 = 16,500,000 foot-pounds. 

.. Piston speed xX by mean 

pressure X by effective area = 16,500,000. 

Viz. 600 « 20.4 x effective area, 
16,500,000 
600 « 20.4 

14th. Find diameter of cylinder. 

Rule 8.—Extract the square root of effect- 

ive area of piston plus half area of rod di- 

vided by .7854. 

Nore.—Assume half area of red as 18 

square inches. 

Then 1,348 + 18 = 1,366 square inches, 


a / 1,742 = 41.8 diam- 


SECOND RECEIVER. 


39 pounds per square inch. 


= 1,348 square inches. 





1,366 
.7854 


and 


eter. 


15th. Find volume of receiver and connect- 
ing pipes between intermediate and low- 
pressure cylinders. 

Rule 14.—Intermediate 
multiplied by 3. 

1,348 x 60 x 3 = 242,640 cubic inches. 


cylinder volume 


effective 


}or 1,218 square inches; and 1,218 square 


Piston speed by mean effective pressure 
by effective area, viz.: 
600 x 8.6 by effective area. 
16,500,000 
600 X 8.6 
22d. Find diameter of cylinder. 
Rule 8.—Extract square root of effective 
area of piston plus half area of rod divided 
by .7854. 
Notrr.—Assume half area of rod as 20 
square inches; 3,197 + 20 = 3,217 square 
inches. 


/ 8217 a "A 4,096 = 64’ diameter. 
7854 


Collecting the results of the above calcula- 
tions together we have: 





== 3,197 square inches. 


HIGH-PRESSURE. 

Effective area of piston square irch = 
427, 

Speed of piston in feet per minute = 600. 

Mean effective pressure per square inch = 
64.3. 
427 X 600 x 64.3 _ 500 H. P. 
33,000 

INTERMEDIATE. 





Effective area of piston in square inches 
== 1,40. 
Speed of piston in feet per minute = 600. 
Mean effective pressure per square inch 
= Bu, 
1,348 x 600 X 20.4 _ 509 Wp. 
33,000 
LOW-PRESSURE. 
Effective area of piston in square inches = 
3,197. 
Speed of piston in feet per minute = 600. 
Mean effective pressure per square inch = 
8.6. 
3,197 <« 610 X 8.6 
<t 33,000 


AIR- PUMP. 


= 500 H. P. 


23d. Find volume of air-pump in cubic 
feet. 

Rule 10.—Volume of low-pressure cylin- 
der in cubic feet multiplied by 3.5, and di- 
vided by number of cubic feet in one pound 
of exhaust steam. 

Vol. of cyl. in cubic ft. x 3.5 
cubic ft. in 1 |b. of ex. steam 
of air pump in cubic feet. 
22.2 x 10x 3.5 
61.2 
24th. Find diameter of pump. 
Assuming the stroke to be 18 inches, or 
1.5 feet, then 12.7 + 1.5 = 8.46 square feet, 


= volume 


= 12.7 cubic feet. 


inches in area = 394 diameter; 394 diameter 
x 18” stroke. 
CONDENSER. 
25th. Find diameter of condenser, assum- 
ing its length to be 84”. 
Rule 11.—Volume of air-pump xX by 4 





LOW-PRESS&RE. 
16th. Find initial pressure in pounds ab. | 
solute. | 
Rule 9.—Terminal pressure in intermedi- | 
ate cylinder less 4 per cent. 

18.6 less 4 per cent. = 18.6— .7= 17.9 
pounds. 

17th. Find mean forward pressure. | 
Rule 4,.—Initial pressure multiplied by | 
hyp. log. of numberof expansions. 
.. Hyp. log. of 3 = 1.098. 
Hyp. log. + 1 = 2.098. | 
17.9 X 2.098 _ 


; 12.5 pounds per square | 


inch. 
18th. Find terminal pressure. 

Rule 5,—Initial pressure divided by num- 
ber of expansions. 

17.9 + 3 = 5.97 pounds absolute. 
19tb. Find back pressure (approximately). 
Rule 15.—Terminal pressure multiplied by 
66. ; 


5.97 K .66 = 3.9. 
20th. Find mean effective pressure. 
Rule 6.—Forward pressure minus back 
pressure. 

12.5 — 3.9 = 8.6 pounds absolute. 
2ist Find effective area of piston. 
Rule 7 —Total foot-pounds divided by the | 
product of piston speed in feet per minute | 
multiplied by mean effective pressure. 
Nore.—This cylinder also is to develop | 
500 horse-power. 





square inches, 


500 < 33,000 = 16,500,000 foot pounds. | 


|steam per revolution of engine; and from 


| pounds per revolution of engine, or 61.2 x 


and divide by length of condenser in inches. 
21.92 d : eAl ai 
1.026 X 4 _ 1,044 square in. = 364 dia. 
84 
364 diameter < 84’ long. 
INJECTION WATER. 


26th. Find gallons of injection water per 
hour. Assume injection 50° and overflow 
110°. Low-pressure cylinder being 64” 
diameter < 60 stroke, we have volume of 
cylinder = 3,217 x 60 = 193,020 cubic 
inches. 
Volume of steam perrevolution = 193,020 
x 2 = 386,040 cubic inches; 
386,040 
1,728 
Nore.—Number of cubic feet in one 
pound of steam at 5.97 pounds pressure ab- 
solute = 61. 


= 223 cubic feet. 


TT 223 . : 
Then we have - = 3.6 pounds of 
6 


fifth paper we find that at the above tem- 
peratures we require 17 pounds of water per 
pound of steam; therefore 3.6 « 17 = 61.2 


60 < 60 = 220,320 pounds per hour, or 26,- 
544 gallons per hour. 

Allow 12 per cent. loss and we need about 
30,000 gallons per hour. 


INJECTION VALVE. 
Find 


27th. the diameter of injection 


Rule 12.—Volume of air-pump in cubic 
inches divided by 520. 
Volume of 394 diameter x 18” stroke = 
21,924 cubic inches. 
. 21,924 _ 4 
520 


2 square in. area, 


or about 74’ diameter. 
———__-->e—_——- 

A telegraph operator on one of the single- 
track roads leading out of Pittsburgh has had 
an experience that will last him a lifetime, 
says the Pittsburgh Dispatch. 

The young man became careless, as dis- 
patchers sometimes wil], and he gave orders 
for a freight and passenger train, moving in 
opposite directions, to go to acertain station. 

When the trains had started, the operator 
suddenly remembered that they couldn’t reach 
the place without a collision. It was too late 
to countermand the order, and in his agony 
cold drops of perspiration ran down over his 
face. 

In describing his feelings afterwards, he 
said he lived years in the few short minutes 
which would decide the fate of the trains. 

He was startled and relieved by seeing the 
engineer of the freight walk into the tower. 
The engineer had received his orders, but 
when he reached a switch he had a premoni- 
tion there was something wrong, and he 
turned in on the side track. His train was 
scarcely out of the way when the express 
thundered by. 

The next day the operator went to the 
superintendent of the road and told him what 
had happened, at the same time handing in 
his resignation. 

The manager looked at him for a moment, 
and then said: ‘‘Go back to your work, my 
boy. This experience has been a lesson for 
you. I don’t think it will occur in the 
future.” 





Ships of the Ancients. 





Large ships were not unknown to the 
ancients, and some of the most roomy at- 
tained dimensions equal to ships of modern 
times. Nevertheless, they were unmanage- 
able monstrosities, almost at the mercy of 
wind and wave, and utterly unfit to cope 
with the fury of a hurricane. Doubtless 
we are indebted to travelers’ tales for the 
detailed descriptions that survive the lapse 
of ages. Constantius conveyed from Heliop- 
olis to Rome an obelisk weighing 1,500 tons, 
and, in addition to this long-coveted mono- 
lith, the ship carried about 1,200 tons of 
pulse stowed about the smaller end of the 
obelisk, in order to bring the ship on an 
even keel. 

In 268 B. C., Archimedes devised a marvel- 
ous ship for Hierd of Syracuse. Her three 
lofty masts had been brought from Britain, 
whereas our ship’s masts are of iron, and 
obtained from New Zealand, or from Van- 
couver Island. Luxuriously fitted sleeping 
apartments abounded, and one of her ban- 
queting halls was paved with agate and 
costly Sicilian stone. Other floors were 
cunningly inlaid with scenes from the Iliad. 
Stables for many horses, ponds stocked with 
live fish, gardens watered by artificial rivu- 
lets, and hot baths were provided for use or 
amusements. Ptolemy Philopater possessed 
a nuptial yacht, the Thalamegron, 312 feet 
long and 45 feet deep. A graceful gallery, 
supported by curiously-carved columns, ran 
round the vessel, and within were temples 
of Venus and of Bacchus. Her masts were 
100 feet high, her sails and cordage of royal 
purple hue.— Chambers’ Journal. 

ee 
A Year’s Work in the Post-office. 

In the yearly reports of the departments 
of the New York Post-oftice, it appears that, 
during 1891, 314,724,612 pieces of ordinary 
mail matter were delivered through lock 
boxes and by carriers. In the registered 
letter department 1,520,317 pieces were de- 
livered, and 1,944,026 were registered. In 
the distribution department 771,838,051 
picces were handled. The total number of 
pieces of mail matter of all kinds handled 
during the year was 1,150,027,006, a daily 
average of 3,495,523, and an increase of 





valve, 


125,828,285 over last year. The money order 








JANUARY 28, 1892] 





business showed an aggregate of $106,869, - 
047, an increase over 1890 of $5,534,868.75. 
rhe total receipts of the office were $6,505,- 
952.08, and the total expenditure was 
$2,525,540.59, giving a net revenue of $3, 
§80,411.49.—Hvening Post. 
me 
A New Milling Machine Dog. 


Often taper work is done on a milling 
machine between centers, and an ordinary 
dog with a bent taper tail is used for carry- 
ing the article to be milled. Referring to 
Fig. 1 it will be noticed that the action 
which takes place by revolving the work is 
a continuous gaining and losing one. This 
is due to the fact that the bent tail continu- 
ously changes its position at the point of 
driving. It readily can be seen that it twists 
right and left, and at the sume time slides 
forward and back as the dog changes from 
vertical to horizontal position in turning 
over. Nowif the set screw which holds the 
tail to the dog carrier is not released for 
every partial revolution, the tendency is to 
either spring or bend light work, or it will 
throw an enormous strain between centers 
on heavy work, so that it is almost impossi- 
ble to revolve it, and causing uneven divis- 
ions. This matter is more fully treated in 
our issues of April 18, 1885, and March 31, 
1888. Figs. 2and 3 represent what iscalled 
a milling machine dog in which the above 
defects are overcome. The tail of the same 
is turned cylindrical, and is offset, so that the 
center line through the cylindrical part is in 
line with the end of the work when the dog 
is setflush. In addition to the dog there is 
an adjustable clamp attached to the regular 
dog driver, which firmly holds any size dog 
and at the same time admits the tail to 
swivel either way or slide forward and back- 
ward. With a dog and clamp of this de 
sign, taper or straight work may be revolved 
between centers and held firmly in any posi- 
tion without any strain whatever. The same 
arrangement can be used on lathe work, and 
it is especially advantageous for thread cut- 
ting, for two reasons: First, where taper 





threads are cut between centers with the old 
style dog, the action of losing and gaining. 
on the thread takes place the same as in the 
milling machine work, and produces what 
is called a drunken thread; by using the 
improved dog this trouble is entirely 
avoided. Second, there is no back lash in 
reversing the lathe, and a dog of this pat- 
tern is always on time, 

All sizes from }” to 24” are made and 
furnished with a well-finished tool steel 
screw (threaded in the lathe) with a temper- 
ed point. The Cincinnati Milling Machine 
Co., Cincinnati, O., are the manufacturers 
of the clamps and dogs. 
=. 
Multiple Spindle Boring Machine. 








We illustrate herewith a machine which 
is designed for accurate and rapid boring, 
for furniture, table leaf work and agricul- 
tural implements, ete. 

The frame is composed entirely of iron, 
and on top of this, back of the work table, 
the spindle frames are mounted in such a 
way that the twoouter ones can be adjusted 
to or from the center one, to make the dis- 
tance between holes anything desired from 
tf up. The spindles are adjusted inde- 
pendently, and each is driven by an inde- 
pendent belt. The table is raised for ad- 
justment by means of the screws and bevel 
vears seen in front of the machine, and the 
table carrying the work is fed forward to the 
bits by the treadle, the movement of which 
is adjustable to suit the work to be done. 

The work 
simultaneously, all the screws being moved 


is clamped at three places 
together by means of the crank at the cen- 
ter, one-quarter turn of this moving the 
This 
the work shali be held straight and firmly 
secured, an end stop locating it endwise. 


screws downwards 4". insures that 


The table automatically returns to its posi- 


tion after the holes are bored. The machine 


is made with one or two spindles when de 


sired, or as shown in the illustration, by 


lhe Egan Co., 239 to 259 West Front street, 
Cincinnati, Ohio. 





Indexing Drawings. 


By J. V. SCHAEFER. | 
The value of an index to a case full of 


drawings, which will enable any one of 
them to be found readily, and will also serve | 
as a catalogue of such drawings in any par- 
ticular line as may be at hand, cannot be 
over-estimated. As this indexing is a prob- 
lem which sooner or later comes to almost 
every draftsman and superintendent, the | 
writer has thought that the readers of the 
AMERICAN MACHINIST would be interested 
in reading how the Link Belt Machinery Co. 
has solved it. 








The problem, as it was presented to the , 
writer about a year ago, and as it no doubt 
presents itself now to many readers of this 
article, was about as follows: There were 
about 4,000 drawings worth keeping. Of 
these, about 1,000 were tracings of a stand- 
ard size, another 1,000 were drawings—some 
in pencil, some in ink—also of a standard | 
size. The remainder were miscellaneous 
drawings, blue prints, sketches and tracings 
in great variety. | 

The tracings were kept in pockets made 
like the covers of a book, with three edges 
closed, two of them being accordeon edges’ 
These pockets were numbered and marked | 


IX. 


as Rope Transmissions, | 


Conveyors, 


AMERICAN MACHINIST 


| way identified were given titles, the others 





A New MILuInc MACHINE Dog. 


The first thing done was to fix upon stand- 
ard sizes of drawings. These were fixed at 
24’x36" and 18x24’ for drawings, and 8x 
103’ for sketches. The next thing was to 
relegate the accordeon pocket abomination to 
the waste basket, and provide cases of draw- 
ers for all the drawings. All drawings were 
then carefully examined. Many had no 
titles. Such of these as could be in any 


thrown away. They were then numbered 
consecutively, and recorded in a book or 
drawing register. This book has upon the 
left-hand page room for the drawing num- 
ber and title only. The right-hand page has 
columns headed as follows : 








hig. 3. 


Shop Order No., Date, Draien by, Time, 
Traced by, Time, Record Copy. 


4 


ly BP 

ReMARKs.—These will explain themselves: 
The drawings, blue prints, tracings and 
sketches were then placed in drawers by 
themselves, being folded when necessary to 
make them fit the drawers. The drawers 
were numbered and each has a tag some- 
thing like this: 


| PRACINGS 


| 67 to 300. 


The most difficult now remained, 





part 
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MULTIPLE SPINDLE BORING MACHINE. 


etc. The drawings were similarly kept. 
The miscellaneous drawings, sketches, etc., 
were kept any and every way. There was a 
book purporting to be a register of draw- 
ings, but, as it was incomplete, it had fallen 
into a state of ‘‘innocuous desuctude,” and 
so the only way to find a drawing was to 
skirmish around and find it the best way 
you could, and if you didn’t find it, de- 
clare it was lost. The embarrassment felt 
by the head draftsman when the super- 
intendent or foreman came in, in a hurry, 
‘just have a look at drawing made for 
only be 


to 
can 





about a year ago,” 
appreciated by those who have been simi- 
‘larly placed. 


| however, in making a finding list which 
should be complete, easy to use, and sufli- 
ciently flexible to permit changes and addi- 
tions to be readily made. 

The only index which fulfills all these con- 
ditions, so far as we know, is the card 
shown in next column. 

This card shows one of a set of six cards 
written for a set of three drawings, as there 
shown. 
card under the firm name, while a whole set 
of drawings for some one order is only rep- 


Every drawing is represented bya 


resented by one card under the various head- 
ings, or index words, by which it is liable to 
be thought of. 
| are Standard, Oxide, Elevator and Conveyor. 


The index wordsin this case 


These index words are always underscored 
in the drawing register and on every card, 
so that finding one card of the series will in- 
dicate how many other cards there are. Soin 
the case here shown there are three cards un- 
der the word Standard, having the drawings 
4117, 4110, 4100 at the top respectively, with 
their location, date and name of draftsman, 
and references to the other two. Then there 
will be one card under each of the index 
words Oxide, Elevator and Conveyor, with 
references 


Blue Print. 


shafting and Wearing 
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These cards are filed away alphabetically 
in drawers made for the purpose, and are 
held in place bya rod passing through the 
hole at the bottom. 

Any one who ean read English can by 
means of these cards find in a few minutes 
any drawing there is in the drafting room. 
H{e can also tell what variety of material we 
have built elevators or conveyors for; or, 
given the material, he can tell if we have 
any drawings forappliances for handling the 
same. If a drawing is destroyed, all the 

cards pertaining to it can be found readily 

and destroyed, and as new cards are writ- 
ten they take their place in between the 
others in their regular alphabetical order. 
This index may not be the best kind for 

the purpose. It certainly is the best the 
writer has seen, and is as faultless as he 
has been able to make it. This article is 
given to the readers of the AMERICAN 
MACHINIST with the hope, first, that others 
may be benefitted by it, and secondly, with 
the hope that, if imperfections or undue 
complications still exist in it, they may be 
eliminated by the aid of the fraternal criti- 
cism we are wont to see in these columns, 


RB 
Natural Gas. 





Mr. Albert Carpenter, of Muncie, Ind., 
writes us to the effect that we do an in- 
justice to the natural gas products of that 
part of the country. He says that where 
the wells are not put down too thickly the 
pressure holds good. Mr. Carpenter is in 
charge of, we believe, the Muncie Foundry 
and Machine Works, and hesays: ‘* With 
an automatic regulator for the gas, and a 
float in the boiler to regulate the water, 
we almost do away with the services of 

an engineer.” 

We have no faith in the idea of doing 
away with the services of an engineer, but 
do not doubt but the natural gas and the ap- 
pliances named render his duties less arduous. 
We bave really taken no stand in the matter 
of natural gas, except to intimate that the 
supply in any particular locality was, in 
the nature of things, likely to fail, just 
about as everything else is liable to failure. 
we - 


Eighty-five men recently erected a loco- 
motive in ten working hours at the Strat- 
ford Works of the Great Eastern Railroad in 
England. 


ae 

A man was recently arrested for stealing 
seventy-six fathoms of rope in Hoboken, 
N. J. Nothing small about the operation. 
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Theory of the Polar Planimeter. 
By Emit THEIRS. 

Although the polar planimeter is an7in- 
strument in daily use, yet the theory of its 
action is probably fully understood by few 
of the many to whom it is indispensable. A 
clear and elementary exposition of its theory 
will therefore, it is supposed, be of interest 
to the readers of the AMERICAN MACHINIST- 

It is presumed that the construction of the 
instrument is sufficiently well known to 
make a description unnecessary. 

In order to arrive at the relation existing 
between the arc through which the measur- 
ing wheel of the instrument revolves, and 
the part described upon the plane of the 
paper by the point of tangency, let it be 
assumed that a straight-edge M JN, Fig. 1, is 
provided with any number of small wheels, 
all in one plane, and all touching the paper. 
For any movement of the straight-edge all 
wheels will revolve through the same arc. 
In proof of this, in Fig. 2, let 1’ N be moved 
into the position MN. The movement 
may be considered as made up of a rotation 
of M N about S, the point of intersection of 
the directions M N and M’N’, and of a 
motion of translation along MW NN. The 
rotation of the straight-edge about any point 
in the plane of the wheels is not taken cog- 
nizance of by the latter, while the motion of 
translation in the plane of the straight-edge 
causes all wheels to revolve through the 
same arc. Any movement, however com- 
plicated, of the straight.edge upon the paper 
must be considered as made up of rotations 
and translations as described ; therefore, the 
wheels being set to indicate similarly in the 
beginning, it is impossible to move them 
out of these positions of coincident readings. 

In Fig. 3 let # be the tracing point; P 
the fixed point or pole; G the joint ; the 
measuring wheel. MN is the trace of a 
plane coinciding with that of the wheel, and 
P Na perpendicular upon it from P. Now 
let #' be moved to the right length, PF 
remaining constant. Every point of the 
system will then describe a circle about P, 
and all relative distances, 7 NV among them, 
will remain constant. The measuring wheel 
M will therefore, as in the case of the wheels 
on the straight-edge, revolve similarly to an 
imaginary one at point NW. As the latter 
remains tangential to its circular path, it 
follows that the arc s, measured by it, 
also by the measuring wheel M, is equal to 
the circumference of a circle of radius P N 
au p. 

The measuring wheel will revolve right- 
handed, as seen from F; for the reverse 
direction of the motion of /'the direction of 


as 


=p; C4: &s&= 


rotation of the wheel will likewise be re- 
versed. 
The value of p is readily obtained from 


the right-angled triangles FP’ P Qand G P Q. 
FG=464,4G6NM=6,¢GP=7, F P= R. 
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For another circle of radius FR’ described 
by the tracing point, the arc registered by 
the measuring wheel s’ is, similarly— 


the lengths a, c, andr remaining unchanged. 
If now, in Fig. 4, point #’is moved over the 
outlines of the ring, 123456, the move- 
ment of #’ will be right-handed over the 
outer circumference, and left-handed for the 
inner, while the crossing of the ring radially 
takes place twice, and in opposite directions, 
and is therefore without effect on the final 
reading of the wheel. The direction of rota- 
tion of the wheel being right-handed for s 
and left-handed for s’, the are registered 
will be ) = s— ss’. Substituting the values 
of s and s' found above, we shall have— 


a ? 
or Rr—Rr-ab. 


— , 


of the ring = f; hence we obtain the simple 
relation f = ab, #.e., the area of any ring 
whose center is P is equal to the product of 
the length a of the movable arm by the arc 
registered by the measuring wheel. 

It is manifestly immaterial at what point 
we cross the surface of the ring, the motion 
of the wheel being right-handed or left- 
handed, according as the tracing point is 
moved from the outer circumference in- 
wardly, or from the inner one outwardly. 
If point F' is therefore made to moye over 
the outlines of the ring segment F'1 234, 
Fig. 5, the movements of the wheel due to 
the radial lengths 23 and 41 will be equal and 
opposite, and the arc registered will be one 
n'th of that registered before, supposing the 
subtended angle to bear this ratio to 360°. 
Both sides of the equation f = ad have there- 
fore been decreased inthe same ratio, a re 
maining unchanged, the equation still holds, 
and the area of a ring segment likewise is 
equal to the product of the movable arm of 
the instrument by the length of the registered 
arc. 

If now a figure, Fig. 6, composed of any 
number of annular segments whose com- 
mon center is P is run over as indicated by 


Fig. 1. 


Fig. 7. 
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the arrows, we shall obtain the area as 
for the single segment. The result will 
evidently remain unchanged if we omit all 
lengths which are traversed twice in opposite 
directions, leaving only the outlines of the 
figure. The number and size of the element- 
ary segments is a matter of indifference, and 
as any figure may be considered as made up 
of segments infinitely small, it follows that 
in general the area may be found, according 
to the formula 7 = ab, by moving the trac- 
ing point /’over the outlines of the figure, 
the only condition being that the instrument 
must be brought back to the position from 
which it started. 

As the length P G =r of the guide arm 


made of variable length or even infinite, by 


the instrument is identical with what 
known Coffin’s Averaging Instrument. 
To convert a figure of area finto a rectangle | 
lx h, e.g., to find the mean pressure of an 


as 








The left side of this equation is the are: 





does not enter into the result, it may be | 


| 
guiding G@ ina straight slot. This form of | 


is | Clark, 


indicator diagram, it would be convenient | 








place the pole within the area to be meas- 
ured. In this case it is necessary to omit 
that portion of the surface immediately sur- 
rounding the pole, and take account of it 
separately. The process is somewhat 
tedious, as the tracing point must be moved 
over the outlines of the figure, over those of 
the portion omitted, and twice over the 
radial length connecting the two (see Fig. 7). 
However, the process may be simplified by 
making the area omitted such that the wheel 
will not turn while tracing its outline. 
This is a case for a circle whose center is the 
pole and whose radius # is such that the 
p corresponding is zero, the plane of the 
measuring wheel passing through the pole 
(Fig. 8). For p= 0, we have, as found 
ahove: 
a®+2ac+ r* — R*— 0, 
and the area of the omitted portion is 
R?nr=(a2?+ 2ac+r*)t 

To find the area, therefore, the pole being 
inside, proceed as before and add the con- 
stant (a2 + 2ac+4 7r®)r, 

It was stated above that for measurements 
with the pole outside the result was inde- 
pendent of the length7; it may be added 














OLAR PLANIMETER. 


|that it is likewise independent of¢. Any 
| motion of the measuring wheel in the direc- 
| tion of its axis, due probably to readjust- 
| ment of its bearings, will therefore have no 
| influence on the readings. For measure- 
| ments with the pole within the area it is 
important, however, tocheck the accuracy of 
the constant. Tothis end place the points 
P and F of the instrument upon a slip of 
| paper, Fig. 8, so that the pole P is as nearly 
| a8 possible in the plane of the wheel. Now 
| rotate the slip, keeping its tension constant, 
|about pole P, and notice if the wheel turns. 
| According as it turns in one direction or the 
other, P Fis increased or diminished, until 
|no motion is perceptible. The area of the 
circle of radius P F'is the constant required. 
es 

An Ogden (Utah) dispatch says: 





Joseph 
representing an English syndicate. 
has bought twenty-three, or all but six, of 
the flour-mills in Utah. The transaction in- 
volves $1,800,000 for the plants, and $350,- 
| 000 for stock now on hand. 
to make the length of arm a equal to that | 
of the diagram; then 7x h=f=a xX); 
and as/ = a, we have h = b. 

If the area to be measured is too large for 
the instrument, the pole being outside, we 


The company 
proposes to erect a number of elevators, and 
|expects to control the entire wheat crop of 
the territory. The mills purchased by Mr. 
Clark have a capacity of 2,024 barrels of 
flour per day. 


must either divide it up into sections, or aa] 


Steam Boilers and Steam Pressures for 
High-speed Steamships. 


By OBSERVER. 


The weight of marine engines and boilers 
per indicated horse-power has been greatly 
reduced within the past twenty years, thx 
engines, as a rule, more than the boilers. 

For a pressure of 170 pounds per squar 
inch we must have a thick shell, thick 
heads, and thick furnace tubes, when the 
boiler is of the fire tube type, and this gives 
a heavy boiler, but of less weight in pro 
portion to power transmitted than those of 
the days of the two-cylinder compound ma 
chine. 

Water tube or sectional boilers have been 
and are still made, that carry with safety 
200 pounds per square inch in land en 
gineering, but except for torpedo boats, 
launches, yachts and other small vessels, 
they have taken no place in the marine en 
gineering world. 

There appear to be several reasons for 
the non-introduction of water tube boilers 
in large sizes for sea service. From 1858 to 
1866 the Martin water tube boiler was used 
in the U. 8. Navy, and one ship (the Algon- 
quin) in this service was fitted with a boiler 
designed by the late E. N. Dickerson, hav- 
ing inclined water tubes surrounded by a 
rectangular shell; 90 pounds’ pressure was 
carried on the boiler at sea. 

The water tubes in the Martin boiler were 
short (about 3 feet long), and vertical ; the 
limit of pressure was 65 pounds; the usual 
practice with this type was 45 pounds. 

A marine boiler for high steam pressures 
must have great stability against twisting 
strains, as well as pressure. The tubes and 
their receiving heads or connections must 
be Kept in alignment with each other, other- 
wise leakages will develop rapidly, and a 
series of boiler leaks at sea is a constant 
source of danger. 

All water tube boilers have a tendency to 
prime or foam, as the ascending currents of 
steam escaping from the tubes must carry ¢ 
larger portion of moisture than the return 
fire tube boiler, with large water line sur- 
faces. 

Of late, most of the builders of land water 
tube boilers have increased the diameter of 
the combined water and steam chambers 
placed above the water tubes, and have thus 
prevented excessive priming. 

The average water tube boiler is a high 
duty evaporator, owing principally to swift 
circulation, and nearly all of them will show 
an evaporation of 10 pounds of water at 
and from 212°, with one pound of fair grade 
steaming coal. 

The combustion chambers should be large, 
and of forms that induce good results in 
burning fuel of all kinds. 

The strength of the usual types of water 
tube boilers is sufficient for any desired 
pressure for motive power on land, but their 
durability is not equal to the ordinary hori- 
zontal return multitubular boiler. A great 
amount of time and money has been con- 
sumed in attempts to make a real practical 
working marine water tube boiler of large 
capacity; but, as yet, the grand result has 
not been reached. The main mechanical 
difficulties (leakage and excessive repairs) 
still exist. A multitude of ground and 
screwed joints cannot be relied on at sea. 
Small water-ways are sure to be forced dry 
by hard firing, and thus burn away the 
metal. The tubes next to the fire are liable 
to become coated with impurities in the 
water, and waste away on the outer surface, 
from their close contact with the impinging 
heat of the furnace. 

It bas often occurred to the writer that 
the enlargement of the two lower rows of 
tubes of the ordinary inclined water tube 
boiler would add to their life materially; 
for example, make the lower tubes 7”, and 
the others 4” or 44"' diameter. 

Although the internally fired fire tube 
boiler in marine form has many defects, it 
still holds the lead for this service. True, 
the factor of safety is low compared with 
the water tube type, yet it is the safest 





boiler at sea. 
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It has small combustion chambers, there 
being very little space over the fire bars, 
and not, by any means, enough in the rear 
of them. 

Some of the water-ways are very diffi- 
cult to reach in cleaning, and in many cases 
the fire tubes are too short for effective 
work ; yet, as I have intimated, this style of 
marine boiler is the most economical in 
every way for marine work. We hardly 
know to-day to what extent the steel alloys 
can be used in boiler plate, but we do know 
that it would be a great step in the right 
lirection to be able to reduce boiler shells 
‘rom a thickness of 1} to 1”, and still re- 
tain all the qualities for working without 
injury in the boiler shops. 

When we think of the vast number of 
steam boilers afloat, and that four-fifths of 
them are practically from one design, we may 
well pause to inquire into the reasons for this 
similarity of construction ; the writer has, 
therefore, endeavored to call attention to 
what he considers some of the reasons. 

Candidly, we think the inventor and 
builders of water tube boilers have a great 
tield before them, because a boiler con- 
structed on this principle is certainly needed 
to furnish the missing link in the chain of 
invention that is to bring us to the 25-knot 
era. They should try to reduce the num- 
ber of parts that are now in nearly all 
cases bolted or clamped. They must pro- 
vide large water-ways near the fire, and the 
whole structure must be campact and self- 
contained. Experiments in large marine 
work are very expensive, and, of course, 
builders are slow to undertake them. The 
U.S. Navy isin need of a strong high-press- 
ure boiler to-day, and we think the govern- 
ment should enter upon a series of experi- 
ments, with a view to the final production 
of a practical marine water tube boiler. 

——__ ae —__—_- 
The “Ideal” Drawing Stand. 


We give with this an illustration of a 
drawing stand which seems to combine the 
desirable features in such a structure, being 
neat in appearance, convenient to adjust, 
and absolutely rigid in whatever position it 
may be placed. 

The board is raised or lowered by means 
of the foot treadle seen in front, and is sup- 
ported by dogs, which engage with the 
teeth seen on the inside of the standards. 
The table can be inclined to any desired 
angle, and when adjusted is held in the de- 
sired position by positive loeks, so that, if 
the full weight of the draftsman happens to 
come upon the board, no change of position 
results. The dogs are disengaged for lower- 
ing the board by means of the cord shown 
in front. When the board is in its lowest 
position the foot treadle folds up out of the 
way. There is a bracket for holding inks 
and the tool tray, and the stand is easily 
moved about upon the casters with which 
it is fitted. The stand was designed and is 
manufactured by W. 8S. Rogers, of Troy, 
Ne 

——__+epe—__——- 
A Turret Tool. 


By A. D. PENTz. 


It seems well that the small tools of this 
period should be illustrated and accurately 
described. It is not likely, but possible, that 
ve are on the summit of American mechan- 
ical progress, and that the future lies down- 
ward, If so, it is the right thing to set forth 
in some shape what we are doing, and what 
it is being done with. If not so, our descend- 
ants and followers should have an opportu- 
nity to see where westood at this time, to 
compare progress and form opinions of how 
little or how much we know. 

It is not believed that the state of the arts 
inthe last half of this century will ever be 


The most interesting things to the stu- 
dent are not ancient ceremonies of state, nor 
the record of the overcoming of a weak 
people by a stronger one. The handiwork 
on an arrow-head or a stone axe, however, is 
eagerly examined. Methods of getting and 
of preparing food, and their tools for every 
purpose, tell how much a people have ad- 


vanced beyond the savage state, and are 
open books to every eye that beholds them. 

What the arts owe to Egyptian records 
is not known. Many doubtless have been 
lost and re-discovered, but this marvelous 
people became civilized, saw the possibili- 
ty of a future state of barbarity, and cut 
their arts into enduring stone. A few days 
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a record of every day life, and what one 
man, Pepys, saw, experienced, and knew of, 
is acknowledged to be of more real histori- 
cal value than all other contemporaneous 
records. It is the common thingsof our 
time, those that have a common place in the 
experiences common to all people, which will 
| appeal to the interest of common people in 


DRAWING STAND. 


after times. It is the common tools which 
come into contact with the metal that will 
interest our followers more than our pon- 
derous engines of power, or the ingenious 
aggregations of specialized motions, which 
interest this generation so greatly. Thereis 
but little danger of the famous machines of 
any age being either lost, forgotten, or of 
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despised. It may be that greater progress 
will come even at a more rapidly accelerated 
pace; but the age of the telegraph, electric 
light, the telephone, and of the supersedence 
by tools operated by power of those held in 
the hand, will, it is believed, be like the 
Elizabethan era of English literature—a cri- 
terion for comparison. 





‘found in an ancient granary in 
| which was operated precisely like the Yale 
lock. 
Two hundred years is a short time ago in 
England, and the strongest light of history, 





ago I read of the discovery of a door bolt 
Egypt 


Fig. 5. 
A TurreEtT Toou. 
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and labor, which is illustrated by the ten- 
dencies of the age, will prevent the success- 
ful establishment of many new small shops, 
and will ruin many of those now existing. 
This tendency to some extent will withdraw 
the incentive to American invention in shop 
tools, by making hopeless a realization of the 
benefits to the inventor, and until the me- 
chanic arts shall be established on an entirely 
new basis of mutual benefit there will not 
again be as much of this characteristic am- 
bition.of American workmen as heretofore, 
when he got the benefits himself. 

The reasons for this rather long introduc- 
tory address are first, they are believed to 
be timely and pertinent, and, second, there 
is scarcely an opportunity to show or de- 
scribe desirable small with novel de- 
tails without also showing and describing 
many other details that are well known to 
persons in some shop or particular line of 


tools 


practice; and while some readers may ac- 
cept the whole devices shown as being orig- 
inal, and they will be new to them, others 
will recognize either familiar details or mod- 
ifications, and wonder that such are consid- 
ered to be new. Of course a useful pur- 
pose may be served, if tools which are bene- 
ficial in making good guns and sewing ma- 
chines shall be applied to typewriters and 
other small articles. There are 
specialized to sewing machines, which, if 
they were enlarged and modified, could be 
economically employed in the making of lo- 
comotives. . 


devices 


We have many small tools which never 
get into mechanical newspapers at all, 
neither do they appear in text-books nor in 
catalogues. They generally are held to be 
of use only for one purpose—of advantage 
but in one shop or for a single particular 
operation, These tools should all be pub- 
lished and described by those most familiar 
with them. 

In Fig. 1 isshown the stock A of a ‘‘box 
tool” for a turret machine. 
is shown alone as _ finished the 
other parts. The tool slots are shown to be 
cut down from the surface, and not, as usual, 
mortised through. The first operation after 
turning and fittihg the stem, tang or shank 
A’ to the turret is to plane the piece to 
shape, which 


In this figure it 
to receive 


planing need be 


close necessarily. 


not very 
Then a suitable block of 
casting should be placed in the chuck of a 
lathe and bored out just so that the stem A’ 
shall quite tightly fit it its whole length. 
Then the hole as large as the outside of the 
bushing PD, Fig. 5, is bored to the wall 42, 
Fig. 1. It is then enlarged to the size of the 
bushing C, Fig. 5, as deep as the position of 
the shoulder of the bushing J). Additional 
enlargement between the bushings is op- 
tional, and is only necessary when the cut- 
tings from the tool 2 require room. The 
‘“ boxes” should be opened in a shaper, as a 
milling machine will leave or make trouble- 
some corners or marks; besides, a shaper will 
do the work more quickly. The slots for the 
cutters 1, 2, 3, 4 should also be made on the 
shaper. 

Fig. 2 shows asection indicating the shape 
of the box through /’, G, the recess for the 
clamp bolt J, and the bolt / enlarged. 

Fig. 3 is an end view of the tool, showing 
the parts in position. The clamp bolt “for 
It will be seen 
that the bolts # and / are made differently. 
H, of course, is the cheaper, and it is a very 
good clamp. Ordinarily such tools are mor 
tised and the cutters are held by set-screws, 


the cutter 1 is also shown, 


but such mortises are expensive and difli- 
cult to locate in comparison with the slots 
The cutters 3 and 4 are held by bolts like Z. 
In Fig. 4 is shown still another method of 
holding two cutters by one bolt. In this 
case the bolt B is loosely fitted to the part 
A, and clamps the two cutters ¢ and d by 
All 
these bolts are tightened by nuts like Wand 


forcing them into angles as shown. 





their retaining a particular form any length | Vin Fig. 3. 


of time; but there is scarcely a shop any- 


Fig. 5 showsthe stock Ain section, with 


where, no matter how small, that does not | tools adjusted to make the stud B. The 
contain a tool which exhibits an idea that | bushing ( is tightly fitted to the stock A, 
does not exist in any other place in the | and the cutter 1 is set just so that its edge 
world, and a record of them, if made, would | extends beyond the curved entrance to the 


which a despotic king could not cover,| preserve them. Now the association of| bushing a trifle, but is adjusted so that it 
‘shines on the reign of Charles II. Still | large interests and means, of both capital | cuts the stud # in diameter to fit the bush- 
















ing C. The cutter 2 cuts the body of the 
stud, the cutter 3 reduces it for its threaded 
end, and the cutter 4 rounds the end. These 
cutters are placed inclined, for the purpose 
of giving the grinder an advantage in sharp- 
ening them. They are intended to be made 
bar-steel and not machined at all be- 
fore they are hardened. 

In making a stud like B from a bar of 
machinery steel, care must be taken to have 


from 


the bar end run as trueas possible before 
commencing to cut to precede this tool by a 
“pointer,” which rounds the corner of the 
end sothat it, when it enters the bushing C, 
shall not bave a tendency to disturb the 
alignment of the box tool, or to injure the 
cutter There 
isno oil that is as cheap in the end as pure 
lard oil. Do A tool of 
this kind is a willing device when properly 


1; and to have sufficient oil. 


not force the cut. 
adjusted, and will invite crowding beyond 
the ability of the cutting edges to maintain 
sizes, but the time lost in grinding and set- 
ting tools will more than eat up the extra 
work 
will soon be found by experience. 


gained. The gait of best economy 


it will be found an improvement over the 
dog for similar purposes. 

No. 5, a holder and clamp for securing 
driving brasses while being planed on the 
cage. 

No. 6 shows the most accommodating bolt 
in the world. I am extremely sorry that its 
application cannot be extended to other 
tools than the drill. This beautiful and 
much sought bolt will, no doubt, be under- 
stood by the drawing. 

No. 7. Considerable ingenuity has been 
expended upon machines and devices for 
boring car brasses(by the way, the U. P. R. R. 
do not bore them at all, but grind themin a 
holder on a speed lathe); but this arrange- 
ment I suggest pertains to boring on the 
half-shell, with double or triple cutters 
on a boring mill, milling machine or lathe, 
as suits the facilities. The cutters are 
threaded and screwed into the body, set- 
screws are provided on the side to keep them 
from turning. When cutters are ground be- 


low size they may be unscrewed a turn and | 


the proper diameter renewed. 
ment of work, as shown, has the advantage 











rig. 
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LETTERS FROM PRACTICAL MEN, 
Some Machine Shop Devices, 
Editor American Machinist : | 
I send herewith inclosed rough sketches 
of several devices which I have found to be 
quite serviceable. Perhaps among them 
the 

which may offer a suggestion. 

No. 1 is a side hill clamp, showing a con- 
venient way of securing a clamp at the end 
of flat work. 


No. 2 shows 


some of readers may find something 


three pins set in the jaws 


of a chuck, intended for driving a_ plate 
while being turned off the outside, After 


being turned it may be placed in the chuck 
and faced off, also long cylinders may be 
turned their full length, and without fear of 
springiug. If thought 
angle irons, with centers inserted, could te 
bolted on the face plate instead, thereby 
the drilling the 


desirable, three 


saving iaconvenicnce of 
chuck. 

No. 3. an excellent driver for the bolt lathe. 
The head of the bolt is nicked to receive the 
driver, This expedient allows a bolt to be 
finished quite up to the head, then reversed 
and the head finished. 

No. 4 shows a 
like a reamer 
which is to drive bolts for square centering; | 


teeth 


cut inside—the object of 


female center, with 


14, 
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of being easily set, and the duty on the cut- 
ters is not severe. 

No 8. Another slotter bar. 

No. 9. 
a large number of similar pieces to turn in 
the lathe. It is evident that almost as much 
care must be exercised in starting a rough- 
ing cut as one to finish, lest too much be 
taken off. In order to facilitate this work 
so far as possible, I have made an arrange- 


| ment as shown, which is simply a piece of 


wire run through the center as near the 
A small thumb-screw 
or binder is shown to bind the wire in any 


spindle as possible. 
position, or diameter rather. In operation, 
first turn one blank, then run the tool back 
opposite the wire, set the wire out until it 
touches the tool. The tool may now be 
taken out and ground any number of times, 
and set back to its original position. On 
some classes of work it may be used en- 
tirely dispensing with calipers; the idea 
should be readily understood by the sketch. 


The mandrel shown is the Nicholson ex- 
panding. 


No. 10 shows a fancy in calipers, one 
wire leg reversible, giving several tools in 
one, 

No. 11. A convenient wrench for the link 
bench, for grinding and turning pins. 

No. 13. A good quick way to fasten a cutter 


| 
The arrange- 


| 


| 
| 


No doubt there are many who have 
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| in a bar, the pin, of course, being taper, and 
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|a niche cut in the cutter to correspond. This 
is particularly convenient when using 
Mushet steel for cutters, as simply a nick 
| ground for the pin insures the cutter coming 
central. 
| No. 14. This is what the U. P. boys call a 
stud remover. It is used mostly on steam 
chest studs. The notched key is inserted in 
either side of block, so as to pull on. 

No. 12 shows a small device for cutting oil 
grooves in pulleys, etc., consisting of two 
pieces, a chisel and guide plug, also a ham- 
mer to drive it. The plug is slotted; in the 


slot a rise is provided the length the groove 
| is to be, the chisel is made the width of the 


slot with a projecting cutting edge, also a 
projecting heel. The chisel starts in some- 
what below the edge of pulley hub, then by 
the projections is advanced into the cut, fol- 


| lowing the proper depth downward until re 
| leased by the lower offset, when the chisel 


| 








Fig. 9. 


recedes and the whole thing comes out freely, 
leaving a groove in the hub without coming 
out at either edge. 

L. C. SHARP. 








Vig. 7. 


The Treatment of Steel, 
Editor American Machinist : 

From the tone of the article in your issue 
of January 7, 1892, under the heading, ‘‘ An 
Interesting Experiment with Steel,” it ap- 
pears that the author of it, and of a former 
communication under the same heading, is 
not only scientific in the direction of analysis 
of iron and steel, but is a humorist of such 
ability as should make Mark Twain and Bill 
Nye look to their Jaurels. Really, he is im- 
funny ! rabbit 
across the prairie?” Yes, if I can get any 
new light upon the steel question which can 
be made apparent to the comprehension of 
ordinary mortals. 


mensely ‘*Chase a jack 


The particles discovered 
by the author of ‘‘An Interesting Experiment 
with Steel’ may be ‘‘invisible under the 
most powerful microscope,” so, | 
would like to learn by which of the senses 
our volunteer instructor in 
branehes of steel lore has become so well in- 
formed as to their presence and transfor- 
mation under the action of heating and cool- 
ing, from ‘‘comparatively large particles” to 
dimensions so small as to be invisible to the 
eye, either with or without spectacles, or 
even under the most powerful microscope. 


and, if 


Yes, I plead guilty to the charge of writing 
about the ‘‘ particles” which I can see, I 
contend, also, that these particles, in their in- 


the higher | 











finite changefulness of dimensions, form 
and color, under the action of heating and 
cooling, furnish to the close observer a safe 
and thoroughly reliable key to proper treat- 
ment of all the ‘‘ different steels.” The state- 
ment that ‘‘ there is more carbon in what 
appears to be almost carbonless iron and 
steel than is commonly supposed,” may be 
true. If it be true, when is the important 
knowledge to be imparted of ‘‘ about” how 
much the ignorant public are “‘ off,” in their 
carbon percentage reckoning ? 

‘* About 2 per cent. of carbon, and about 98 
per cent. of iron (about being used in the 
sense to mean } of one per cent., or 5 per 
cent.)”’ Great Scott! And with this state- 
ment as a ‘‘didn’t say so,” comes a slap at 
‘‘rule-of-tthumb steel workers.” ‘20 or 
500!’ ‘* About!” What an ‘‘ about” thisis, 
to readers of the AMERICAN MACHINIST, who 
are, through the use of modern appliances 
for measuring, working daily to within 
limits of fractions of thousandths of an 
inch, and in their treatment of steel have 
learned that a variation of so little in per 
cent. of carbon as .05 in .75 to 1.00 is often 
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fraught with most dire results! Twenty 
against five hundred! Nearly twice the per 
cent. of carbon in the maximum figures 
which the boldest claimant for high carbon 
steel] dares to offer! Of course, the dullest 
man, or boy, in the great army of American 
machinists would enter a protest against a 
possible 96 per cent. reduction in wages. 
** About 10”, meaning 1” or 25" !” Who 
said, ‘‘It’s fatal toexplain”? 4th, 3d, 2d, 
Ist, brings us to ‘‘ wall trimming ” as we go 
up. This is too much for me. I don’t un- 
derstand what is meant, any more than I did 
the ‘‘ real characters of the word picture.” 
‘*Pleasure in misunderstanding ?” No, sir. 
You wrong me. I simply sought to pre- 
vent, so far as my feeble efforts went, the 
absorption by the confiding steel working 
public of another heresy, steel wise, of which 
there were already too many. I thought ‘2 
per cent. carbon in steel wire nails, or iron 
cut nails,” was carrying the thing too far, 
but am told now that, under the proper in- 
terpretation of the author’s meaning, 7. e., 
with due respect to the word ‘‘ about,” it 
might have been read 5 per cent. Of course, 
the explanation that this was simply ‘‘filling- 
in material ” ought, perhaps, to be accepted 
as ample excuse for the apparent inaccura- 
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ing steel as to have the ‘“‘ particles,” which 
can be seen, show up the fine, uniform grain 
so much admired, whether in the hard con- 
dition resulting from working, forging, the 
soft condition following annealing, or, most 
important of all, the hardened condition. 

1st. Don’t be afraid to heat to a good mel- 
low heat for forging when considerable work 
is to be done. 

2d. Don’t terminate working at a high 
heat, but continue the working down to low 
red heat, not black. This refines by work- 
ing. 

3d. Don’t heat so hot for annealing as to 
open the grain and thereby defeat the en- 
joyment of good gained by proper forging. 
Under proper conditions of heating and cool- 
ing, steel can be thoroughly annealed at no 
higher heat than that at which it would re- 
fine in hardening. Heat slowly, evenly, and 
heatthrough. Besuretolet the cooling down 
be very gradual; especially, don’t commence 
cooling by putting into something cold, 
whether charcoal dust, ashes, sawdust, lime, 
or other convenient material. In cases of 
small pieces this is fatal. 

4th. In heating for hardening, be very 
particular to let no part of the piece get too 
hot. 

In hardening dies, milling cutters and the 
thousand and one other tools having project- 
ing angles which are liable to crack off in 
hardening, the most prolific source of trouble 
is in the too quick heating of the corners or 
lighter parts, these getting really too hot 
for dipping, while the heavier parts are not 
yet red. 

Does somebody ask, ‘‘ What’s the odds, 
when we let the too hot parts cool down so 
that, on dipping, the heat is even ?” All the 
difference in the world, boys. By this dif- 
ference in heat has been established differing 
condition in the parts, so that on dipping 
there is not only the natural antagonism of 
forces attending unequal contraction as be- 
tween large and small parts, but there is a 
superadded, intensified strain, from the fact 
that overheating some parts has really, for 
the time being, transformed them into a 
practically different material. Don’t dip a 
piece so heated. The mischief is done for 
that particular heat. Do what, then? Heat 
evenly, all through, to right heat for dip. 
ping, and let cool off as for annealing, then 
repeat for hardening. S. W. GoopyEar. 


Boring by a Drawing. 
Editor American Machinist : 

Some time ago the foreman came to me 
with a brass shell like the sketch, to be bored 
out. Now what seemed to bother me most 
was how to chuck it so as to get a good 
smooth job and be able to caliper it. I might, 
of course, have bored out a wood chuck 
and driven it in, but how could I measure the 
thickness? Well, that job put me ontoa 
kink that bas stood me well in many a difli- 
cult place since. I got an old flange and fit 
to the spindle of the pile of cast-iron we 
called lathe (it was a small foot lathe of an- 
tediluvian date, rigged for power, with 
gears and feed screw of another lathe), so 
you see I was fixed. I faced enough to get 
a good seating to solder the shell after clean 
ing the large end. I stuck it in a few 
places, then I trued the shell while running; 
then I soldered permanently. Now, as you 
see, [have a small hole to work through, and 
am ready for a drawing fullsize; this I fixed 
on a board which is held on the shears, so it 
cannot move. I then fixed a scriber to the 
cross-slide; then moved the carriage and 
cross-feed so that the scriber commenced at 
the small end of the drawing, and fixed the 
tool in the post, just scraping at the same 
place on the casting. Now you will per- 
ceive that I cannot move the tool without 
moving the scriber in the same way, and 
vice versa, If I move the cross-slide and car- 
riage so that the scriber follows the dia- 
gram, the teol will turn the casting exactly 
like the drawing, no matter what shape. 
This little trick has saved me and parties 
for whom I have worked at different times 
many hours previously spent in template 
making. This shell was to be ,, thick; it 
was reeded on the outside. 


J. H. TayLor. 





The Treatment of Steel, 
Editor American Machinist: 


Mr. Goodyear’s article, under the head of 


| 


‘*More About Steel,” in your issue of De-| 
cember 3, leads me to almost believe him to | 


be the very man I was looking for, viz.: 
‘One who really knows.” At any rate I 
should be willing to accept him as such if 
he would only adopt my /ittle treatise scheme, 
and give up his notion about removing all 
sorts of articles from the cooling bath be- 
fore they are thoroughly cooled. In my 
former article, to which he refers, I merely 
remarked that classifying the steel accord- 
ing to price would be better than calling it 
simply steel, and I think so still; forif the 





if 





a l 
few cold facts upon this subject, and | 
right here I would like to say, let us be| 
warned by the prevalence of quackery in | 


have a 


medicine, and discourage it as much as pos 
sible in mechanics. 

In regard to the lack of uniformity in 
given grades of steel spoken of, I am glad to 
note that this is growing less every year, es- 


| pecially in the American product, and while 


| 
} 


we Shall probubly always have the errors and 
misfortunes of the steel maker to contend 
with, still I think that certain brands of steel 
can safely be said to be adapted to certain 
purposes. 

I understand just how easy it is for the 
specialist to obtain the kinds of steel adapt- 


inexperienced was told that a piece of steel| ed to his work, and I also understand how 


costing but three cents a pound was unfit for | hard it is for the jobber to obtain, and al- 
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ways have on hand, a stock of 
steel especially adapted to 
everything which he is called 
upon to make. 


Mr. Goodyear misconstrues 
my remarks regarding loss 


from removing some articles 
made of some grades of steel 
from the cooling bath before 
being thoroughly cooled. I 
did not refer to the danger 
from cracking, for I consider 
that this trouble is almost en- 


a milling cutter, he would know better than | tirely due to the treatment the steel gets in 
to use it for such a purpose, whereas he | the fire, and not in the cooling bath, pro- 


would not if simply told that milling cutiers | viding enough of the coolit 


were made of steel. 
But I immediately added that no doubt a 


much better method might be devised, which | consideration. 


last was omitted, presumably as superfluous, | 


1g medium is 
used. 

There are other things to be taken into 
Let me illustrate: Suppose 
Tam called upon to make, for immediate 


as the method of classifying was to be op-| use, a stamping punch similar to those used 


tional with the writer of the proposed arti 
cle, whoever he might be. 


for stamping coin, and I find upon looking 
the stock over that the ‘‘old reliable good-for 


It is no doubt true, as Mr. Goodyear | everything” is all out, but I find a piece of 
states, that a great many steel users are pay- | rather low grade steel, which, by very care 


ing a much higher price for their stock than | ful treatment, I can use. 


Now if I harden 


is necessary, but I hardly think that any of | it according to Mr. Goodyear’s method, will 
them pay fancy prices for fun, but simply | he be kind enough to guarantee that it will 
from the lack of the very information that I | net faucnt away under the excessive pressure 
asked for, ¢. e., What is the best steel to! to which such punches are subjected ?. Iam 
use for certain common purposes, from a} aware that the one-inch cube will not be as 
commercial and mechanical point of view ?| hard in the center as on the outside, but if 


and it seems to me that a few hints about 


properly treated I doubt if it can be either 


how to use it would not be amiss, in view | drilled or cut with a chisel to any great ex- 
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of the bad luck (I call it so from courtesy) 
of Mr. Goodyear’s neighbors, which I freely 
admit unusual practiced by 
great many. It notorious fact that a 
very large percentage of otherwise good ma- 
chinists are poor temperers, and this is why 
I ask for more light. 

I am a firm believer in the doctrine of ex- 
perience, and know that it is absolutely 
necessary as a finish to one’s education; but, 
as I said before, we must first learn the lan- 
guage of steel before we can understand its 
learned from 
one already familiar with it, at a great sav- 


is not as a 


is a 


needs, and this can be some 
There are num- 
berless mechanics who look to the AMERI 
caN Macuinist for just such information, 


and therefore I think it would be in orderto 


ing of time and material. 


tent: but if treated according to his method 
the inner portion will be annealed according 
to his own definition, ¢. ¢., ‘‘compelled to 
cool off slowly,” and , of course, it is well 
kvown that a piece of steel with annealed 
center will not be equal in compressional re- 
sistance to a piece that is made as hard as 
possible throughout. 

Speaking of the ‘treatment of steel, Mr. 
Goodyear says ‘‘it is very simple”; so is the 





Greek language to one who has mastered it, | 
but it is rather blind to the novice; and so is 
the successful treatment of steel for all pur- 
poses simple, I will admit, compared with 
what some would have us believe, but com 

pared with rolling off from a round kk 
There are a great many opposing forces to} 
contend with, and to be successful we must | 


ar 


g, no. 








not only be familiar with all the points about 
steel which Mr. Goodyear has such a happy 
faculty of introducing into his articles, but 


| we must be alive to all the special local con 


ditions and requirements of the jobon hand, 
and exercise ‘ 


+ 


eternal vigilance.’ 
J. N. SEVERANCE. 


One and Two-tooth Pinions, 
Editor American Machinist : 

I picked up an old issue of the AMERICAN 
MAcuINtst, May 21, 1891, this morning, 
and was interested in reading the letter from 
Benj. F. Wilson, about his one and tico-tooth 
pinions. 

I want to express my sympathy for him 
If Mr. Cooper adopted single-tooth 
“movement” without giving him due credit, 


his 


Mr. Cooper should do so yet, and very 
possibly Mr. Wilson will 
stantial acknowledgment some time. 


sub- 
Still, 
from personal experience I must say can- 


receive a 


didly I would not bank much on it. If it 
was interesting to the general reader I 


might perhaps write you out a short article 
of six or eight columns on ‘‘man’s ingrati- 
tude the matter of the cable 
motive power on the Brooklyn Bridge ; but 
as one Of the pirates, if not ¢he pirate, is now 
dead, and therefore unable to defend him- 
self, I will forbear. 


to man,” in 


Yet it is humiliating to 
realize that every once in a while some of 
us smart chaps ** get left,” both in money 


and, to what is equally dear to a good me- 
chanic, the honor and glory. 

Now I Mr. Wilson to think I 
am taking any glory from him when I say 
that about 1864 or 1865, Seth Boyden, whom 
everybody in this part of the world has 


heard of, came into the shop where I was 


don’t wish 


serving my time, and explained to my boss, 
in my presence, the identical f/ro-toeth pin 
ion shown by Mr. Wilson, Figs. 1 and 2, in 
I made a note of it at 
the time, and think I now have a sketch of 
it. The fact that Mr. Wilson developed his 
idea in Canada, and Mr. Boyden developed 


the issue referred to. 


his idea in New Jersey, although at about 
the same time, rightfully entitles each, I 
think, to due credit. 
Orosco C. Woonson. 
~~ 
Shimer Head Grinder. 


With this we present an illustration of a 
machine made especially for grinding the 
bits of shimer heads or other similar work 
on wood- working machinery. 

, the 
the 
emery wheel arbor at the top in such a man 


As will be seen from the engraving 
machine consists of a head supporting 


ner as to be adjustable, and below this a 
head on which is supported an arbor to 
This ar- 
bor can be raised or lowered for adjustment 


which the shimer head is secured. 


by means of a thread cut on the shank, and 
can be turned at any desired angle and 
clamped. When adjusted properly it is only 
necessary to bring the bits one after the 
other into position by revolving the arbor. 
They are ground by moving the carriage by 
wheel This 
form work, and, of course, the work is very 


the hand shown. insures uni- 
quickly done, all the difliculties met with in 
grinding such bits by hand being entirely 
done away with. The machine weighs 420 
pounds, or, without the table, 200 pounds. 
Its height from the table to the center of the 
45". The 
There is 


from the floor 
10°x8 

& LL 

at 

wheel 


spindle is 17”, and 


used is 
with T, 


should 


emery whccl a 
countershaft pulleys for a 38” 
belt, and it 


revolutions, giving 


run 
the 
It is made by the Spring- 
Mfg. Co., Bridgeport, 


u speed of 370 
a speed of 
1,900 revolutions. 
field Emery Wheel 
Conn. 

Be 


The burning of the works of the Water- 
bury Brass Company shows the dual effect 
of sucha catastrophe. Not only is there a 
loss of $200,000, but 250 men arethrown out 
of their regular employment, many of whom 
have families to support. 

7. 

The editors of the AMERICAN MACHINIST 
have received from Thomas D. West a resvu 
lar check 


for one thousand kind wishes 


which is fully appreciated 
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in consideration of 


Do You Read Your Trade Journal? 


We have a letter from the proprietor of a 
machine shop in New England, in which he 
says: ‘‘Itisalwaysa source of regret to 
me that not one of the men in my shop 
reads any mechanical journal, or seems to 
think of his business after six o'clock. 


raise their pay.” 

There is a good deal in this that is worthy 
of consideration by any mechanic, young or 
old, experienced and skillful or inexperi- 
enced and with much yet to learn. This 
proprietor does not mean, of course, that if 
his men should take and read a mechanical 
journal he would be able to immediately 
raise their wages, but he means that the 
fact that they do not take interest enough 
in their chosen life’s work to think of any- 
thing pertaining to it outside of working 
hours, nor to read a paper in which other 
workers in the same field are recording the 
results of their experience, shows plainly 
that they are devoid of that ambition and 
interest in the affairs relating to their busi- 
ness, without which any mechanic is at a 
great disadvantage. It does not, of course, 
follow from this that every machinist who 
reads such a journal as this is better than 
any other machinist who does not read it, 
but it is quite certain that, no matter how 
good a workman a man may be, he will be 
a better one, if, in addition to his natural 
ability and efforts to excel, he also sees to 
it that he gets the benefit of all the experi- 
ence of others in the same line, so far as it 
is obtainable; and this he can only do by 
reading the best journals pertaining to his 
trade. 

It is not the thinking of their work after 
six o’clock nor the reading of mechanical 
journals that directly causes men to prosper 
in mechanical pursuits, so much as it is the 
spirit that prompts men to do these things. 
If a man is really interested in his work as 
much as he should be, he will, in spite of 
himself, think of matters pertaining to it 
after six o’clock, and he will not be content 
to know nothing ef what is going on in 
other shops and in other places where work 
similar to his is being done. And it is this 
lively interest in his business which will 
sooner or later distinguish him from those 
who take no interest in it ; and, other things 
being equal, he will go beyond them. 

A proprietor of a shop, especially one who 
is himself a mechanic, can do much to 
awaken an interest in mechanical matters 
among those employed by him. If he him- 
self shows some interest in mechanical 
problems for their own sake, as they present 
themselves, and in a scientific spirit as well 
as in a commercial way, if he occasionally 
refers to something which he has seen ina 
mechanical paper. and attempts to draw the 
men into a discussion of the principles in- 
volved, he may often be very much sur- 
prised at the result, and may awaken a 
dormant interest in mechanical matters that 
will be of great benefit to all concerned. 
We have known the general tone of a shop 
to be very much improved by the coming 
into it of a foreman who read mechanical 
papers, and who took some pains to awaken 
an interest in them among the men whose 
work he directed. 

Men engaged in professional pursuits, and 
those who take the leading positions in busi- 
ness affairs, invariably read the best jour- 


nals pertaining to their line of work or 
business. Such men know perfectly well 


that this is a positive necessity for them, 
and it is becoming more and more a positive 
necessity for mechanics who have any ambi- 
tion to be successful. 


Sometimes I do not wonder that I cannot | 


the beauty of this logic, we need only to 
apply it in another direction, and we ask: 
Could one thousand railroad presidents run 
a locomotive as well as one good engineer 
If not—and the contrary will hardly 
be asserted—then the service of one good 
/engineer is worth one thousand times as 
/much as that of any one railroad president. 
| And again, why must we be confined in such 
matters as these to a paltry thousand or so ? 
| It must be evident that one million railroad 
presidents could not tamp a tie as well as one 
good trackman can; therefore it must be 
evident that the service of one trackman is 
worth one million times as much as that of 
any one railroad president. And so we 
might go on and demonstrate, according to 
this newly discovered system of logic, that 
the services of any railroad employe what- 
ever are worth a million or more times as 
much as those of any other employe. 
SS as 


Walter A. Wood. 


| does? 


| 
| 
| 
| 
| 
| 


The well-known manufacturer of harvest- 
ing machinery, Walter A. Wood, died at his 
home in Hoosick Falls, N. Y., January 15, 
at the age of 76 years. 

Mr. Wood’s father was a manufacturer of 
wagons and plows, and, after obtaining some 
elementary education, Walter was appren-. 
ticed in his father’s establishment. After- 
wards he worked in Hoosick Falls as a ma- 
chinist, and being of an ingenious and 
studious turn of mind, his progress was 
rapid, and he secured several patents on 
harvesting machinery that proved to be 
yraluable. He was among the first manu- 
facturers of such machinery, and in 1852 
made two machines. In 1853 he made and 
sold three hundred machines, and from that 
time on his business grew with great rapidity 
and his machinery became well and favor. 
ably known in every civilized country. He 
paid special attention to the development of 
foreign trade in harvesting machines, and 
received many decorations and honors from 
foreign governments in recognition of his 
services, among these being the Imperial 
Cross of the Legion of Honor, by Napoleon 
III., and the Cross of the Imperial Order of 
Franz Josef. He served two terms in Con- 
gress. 

—_——_ - +ape  —_—— 

We notice in the advertising pages of the 
Engineering and Mintng Journal an adver- 
tisement of what is called a ‘‘ coupon book.” 
The advertiser asks readers, ‘‘ Do you run a 
store in connection with your mine, camp or 
factory?” ‘‘Do you know that by using 
coupons you can completely control the 
patronage of your hands at the store? You 
can count up your daily sales the same as if 
you had taken in all cash, which you cannot 
do if you use punch checks. The great 
drawback to the check system—that of the 
checks being transferable—is overcome.” 
The inventor of this device, by which the 


‘patronage” of ‘‘your hands” can be 
‘‘completely controlled,” thinks possibly 


that he has invented something that is of 
some real use in the world, and he publishes 
his picture in the advertisement, as though 
he was proud of his achievement. We can- 
not find words to express our disgust at the 
man who can find no better use for what 
abilities he may possess than to employ 
them in getting up and selling such a thing 
as this. And we have no hesitation in say- 
ing that any respectable journal ought to be 
thoroughly ashamed to publish such an ad- 
vertisement. 

Such an advertiser and such a journal are 
doing what they can to advance the day 
when there will be trouble resulting from 
the outrages that are practiced by the assist- 





fe 
The Philadelphia Bulletin has, we think, | 
a very much exaggerated idea of the value | | 
of Mr. Chauncey Depew’s services as a rail- | 
road president, and in discussing the matter | 
advances some very queer logic. It ns | 
**Could one thousand section hands on the | 
New York Central road manage its affairs | 
as well as President Depew does? If not— 
and the contrary will hardly be asserted— 
his services are worth one thousand times as 
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much as any one of them,” To perceive 


|the municipality shall be paid for it. 
|are boatmen who seem to, think that fresh 


ance of such devices as this. 
ae 


As our readers of course know, salt water 
is not good for marine boilers, and a supply 
of fresh is usually arranged for in 
some way. The boats plying the waters 
about New York usually draw their supplies 
from some municipal water-works system, 
establishments along the shore supplying it 
to them through a meter, which insures that 
There 


water 


water is as bad for their stomachs as salt 
water is for their boilers, and thereby hangs 
a tale. A tugboat was tied one Sunday morn- 
ing, not long since, to a pier at the works 
of the Samuel L. Moore & Sons Co., at Eliza- 
bethport, getting a supply of fresh water. 
While the water was running into the tank 
through a hose, the crew bethought them- 
selves to pass the time away by going to a 
saloon near by to get a supply of scale re- 
solvent for the supposed benefit of their 
own internal economies. They did not re- 
turn as promptly as they supposed they 
would, and when they did return all they 
could see of the boat was the top of the 
pilot-house and the smoke-stack; it had 
filled up and sunk. It took $12 worth of 
water to sink the boat, and three days’ work 
by a wrecking company to raise it again. 
—— ope -- - 

Some time since we called attention to 
what seemed to be an epidemic of railroad 
accidents. We believed then that there was 
nothing permanent in the matter—that they 
would follow one another for a short time, 
as either reason or superstition points out 
that such things do, and that then there would 
be a relaxation. It appears that we were 
wrong in our supposition. No one expects 
at the present time to read his morning or 
evening paper without encountering ac- 
counts of from one to three accidents with 
which more or lessof horror is connected. It 
has come to be time when some inquiry 
should be made into the cause of these acci 


dents. Wedo not mean the usual coroner’s 
inquest, but a governmental inquiry legal- 


ized by an act of Congress if necessary. 
There ought to be more light on the sub- 
ject. 
em 

There is a proposition to inspect the bag- 
gage of those traveling by transatlantic 
lines while the vessels are at sea. It would 
be a blessing, so far as it goes, if one could 
get off a steamship without the nuisance of 
waiting from one to four hours for some 
official to nose through his trunks to see if 
there was not something therein upon which 
he should pay a fine. 

SS 

The South Dakota World’s Fair Com- 
mission has determined to ask Gov. Mellette 
to call a special session of the Legislature 
for the purpose of appropriating $80,000, or 
a part of that sum, for the State’s exhibit. 
Incase the Governor refuses to call the Leg- 
islature together, the plan which has already 
been adopted in several counties, viz., ap- 
propriations by the Boards of County Com 
missioners, will be advocated. 
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guaeas anil pa aiiiies to sails dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request tc 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 


(37) C. A. T., Jackson, Mich., writes: A 
piston is being forced into a cylinder ; to do 
so it takes a pull of four pounds on a lever 
two feet long from the center of a screw 
g inch diameter, with eleven threads per 
inch; the screw is well oiled, and passes 
through a nut one inch long. What effect- 
ive pressure will be obtained? .A.—Allow- 
ing 70 percent. for the friction of the screw, 
the effective pressure will be 1,990 pounds. 


(38) E. A. S., Fitchburg, Mass., writes: 
I have a cone pulley in alathe; the diameters 
of its steps are 2,5, 235, 3)3 and 4} inches. 
I want the largest speed of the driving pul- 
ley to be 28} inches in diameter. What will 
be the diameters of the other three speeds to 
run with the cone in the lathe? The dis- 
tance between the centers of the two pulleys 
is 30} inches. -A.—You can easily find these 








diameters by following the directions given 


in answer to Question 120, in our issue of 


March 12, 1891. 
(39) P. V. D., Lansdale, Pa., writes: 
Please inform me through your columns 


how to cast a 2-inch soil pipe straight. We 





are making a lot of them, 5 feet long, } t inch 
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thick, and have great trouble with them, as | sides of a square multiplied by 1.4142 will 
A.—yYour trouble | give the distance across the corners. This 
can be usefully applied in practice, thus: If 
In order to have pipes |a screw head is to be turned so it will mill % 
come out straight itis of great importance | of an inch square, I multiply 1.4142 by .375 
that their thickness should be uniform} (which is the decimal of 8) and obtain .53, 


they come out crooked. 
is very likely due to having an unequal 
thickness of pipe. 





throughout. Then, with careful molding, | 
and by allowing them to cool uniformly, | 
you should not fail to obtain straight pipes. | 


(40) T. J. W., Binghamton, N.Y., writes: | 
Was your answer to Question 7, in your issue | 
of January 7th, correct? I think you forgot | 
that the load was supported from both sides. | 

{.—You are correct, and we thank you for 
drawing our attention to the error. The line | 
« b represents only one-half the weight sus- 
pended, consequently we should have said 
tbat the stress in c bis as much greater than 
550 pounds as c b is longer than a }, and 
therefore the stress is found by the propor- 
tion, 10 feet :100.49 feet : : 550 pounds : 
stress in cb, which gives us 5,526.9 pounds 
for the stress in ¢ 0, 


(41) W. M. J., Ottawa, Canada, writes: 
I am about to balance the cranks of a com- 
pound (propeller) engine; the cranks are 
set at 90 degrees ; fore and aft cylinders. 
low would it do to put on top of each 
cylinder cover a small cylinder, extending 
the piston rods through the cylinder covers, 
and putting on each rod a piston with area 
sufficient to balance the weight of crank. 
etc.? Would it make a running balance ? 
Of course the smaller cylinders would have 
steam below the pistons from steam pipes. 
Iam doubtful about running balance. A. 
—This arrangement has been used for 
counterbalancing the weight of the piston 
and rod and connecting rod, but it cannot 
be used for counterbalancing the weight of 
the crank. We should advise you not to 
use it. 2. What is the address of Mr. Benj. 
F. Wilson, a friend of long ago, and who, I 
notice, is one of your contributors? A.— 
Bay Port, Florida. 


(42) F. C. S., Guilford, Conn., writes : 
Among the Questions and Answers in a re- 
cent issue of your publication, I note that 
you givea rule for calculating the horse- 
power of shafting. In your rule the divisor 
is mentioned as 125, while in a hook pub- 
lished by the Mason Regulating Company, 
entitled ‘‘ Steam Engineering,” a copy of 
which we presume you have, the divisor 
is stated as 205 for cast-iron, 110 for 
wrought-iron, and 80 for steel. Which is 
right ? A.—The diameter of the shaft is 
based upon the torsional strength and stiff- 
ness; but, besides this, a factor of safety must 
be allowed to meet accidental strains, such 
as winding of belts, sudden resistance by 
clutch motion, distance between supports, 
and so on. It is on this account that authori- 
ties respecting the size of shafts vary 
greatly. For ordinary practice, we believe 
that the sizes obtained by the formulas 
which we have given will give good results. 
Under favorable circumstances lighter shafts 
are admissible. The distinction between 
iron and steel shafts is disappearing. Soft 
steel and good iron vary but very little as to 
strength. 


(48) A. O. K., Birmingham, Ala., writes : 
We have a cast-iron cylinder; it consists of 
two parts; each is 7 feet 3 inches inside di- 
ameter, and 36 incheslong. Each part or 
ring is made in three segments, which are 
bolted together with four bolts 14 inch di- 
ameter, and the two rings are bolted together 
with thirty bolts 14 inch diameter. The 
metal in the sides of the castings is 2 inches 
thick, and the flanges are 14 inches thick, 
with about & of an inch fillets in the corners. 
Our company has made a number of these 
cylinders, which have to resist an internal 
pressure of 200 pounds per square inch, and 
it is found that they will not stand the press- 
ure; they break mostly at the corners of the 
straight or side flanges. Please answer the 
following question through your columns: 
Will a cast-iron cylinder, 7 feet 3 inches in- 
side diameter, 6 feet high, and formed as 
stated above, stand a pressure of 200 pounds 
per square inch ? Please give your opinion 
as to the thickness of metal in the sides and 
flanges, and diameter of bolts. A.—We 
should not allow the tensile stress in the 
cast-iron to exceed 3,500 pounds per square 
inch; in fact, 3,000 pounds per square inch in 
such large castings is safer; but, adopting 
the former figure, then the thickness of the 
sides of cylinder should be 

Thickness = 43.5 x 200 _ 2.48, 

3 500 
say 24 inches. According to Prof. Unwin’s 
Machine Design, the thickness of flanges 
should be ,% of the thickness of the metal in 
the sides, plus # of aninch. This will make 


equal to the distance across corners, which 
is also the diameter of the blank head for 
turning. As I understand it, the quantity 
1.4142 represents the proportion between 
the base or perpendicular of a right-angled 
triangle (whose lengths are equal) and the 
hypothenuse. I suppose a decimal can be 
found by which the distance across corners 
of a hexagon head can be computed. Please 
give me that decimal, and the proof that 
the multiplier 1.4142 is correct for comput- 
ing the distance across corners of a square. 
A.—Let abedbe an inscribed square, and 
aec the distance across corners. Here we 
have a right-angled triangle a 6 c, whose 
sides a b and ¢ b are equal; it is required to 
find the length of the hypothenuse ac. The 
length of the hypothenuse is always equal 
to the square root of the sum of the squares 
of the sides a4 and ac, if, now, each of the 
latter sides is, say, one inch long, then the 


length of a ¢ will be equal to 4/1* + 1? 
= 4/2*%. That is to say, the hypothenuse 
is, in this case, equal to the square root of 2, 
which is equal to 1.4142. This shows us 
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Fig. 2. 


that the hypothenuse is 1.4142 times longer 
than one of the sides, and this propor- 
tion holds good, no matter what the lengths 
of the sides a » or ac may be, so long as 
these sides are equal to each other. Prob- 
lems of this kind may be stated and worked 
out in another way, thus: The radius of an 
inscribed circle being given, to find the ra- 
dius of acircumscribed circle about a regular 
polygon. The rule for finding the radius of 
the circumscribed circle is, divide the tan- 
gent of half the angle at the center by the 
sine of the same angle. Using this rule tor 
computing the radius of a circle circum- 
scribed about a square, Fig. 1, we have: 
The angle / at the center is equal to 90 de- 
grees ; one-half of this isequal to 45 degrees ; 
the tangent of an angle of 45 degrees is 1.; 
the sine of this angle is .7071068; and 

= 1.4142, which gives us the same 
.7071068 
multiplier as found before. Again using 
the same rule for computing the radius of a 
circle circumscribed about a hexagon shown 
in Fig. 2, we have: The angle / at the cen- 
ter is, in this case, 60 degrees; one-half of 
this is 30 degrees; the tangent of an angle of 
30 degrees is .57735; its sine is .5; and 
T7385 
circumscribed circle, the radius of the in- 
scribed circle being 1. This result shows us 
that the radius or diameter of the circle cir- 
cumscribed about a hexagon is 1.1547 times 
greater than that of the inscribed circle. 
Hence if the distance between two opposite 
sides of a hexagon is known, we multiply 
this distance by 1.1547; the product will be 
the diameter of the circumscribed cirele. 


= 1.1547, which is the radius of the 





the flanges 22 inches thick. The bolts are 
large enough in diameter, but we believe 
them to be spaced too far apart, particularly 
if the cylinders are subjected to steam or 
water pressure; the distance between the 
centers of bolts should be equal to about six 
diameters of the bolts. We believe that, if 
these figures are adopted, there will be no 
trouble of breaking the flanges. 


(44) Machinist, Hartford, Conn., writes: 


I have found that the distance across the] book. 


The foregoing rule is based on the follow- 
|ing proportion: Sine of 4 angle at the center 
| is to the tangent as 1 is to radius of the cir- 
|cumscribed circle. Or, considering of = 1 
in either figure, then ed:cf::1:0 ¢, 





From this proportion we can find the radius 
| of the circle circumscribed about any regu- 
The sines and tangents of the 


| lar polygon. 
angles are taken from tables of natural sines, 


etc., found in any good engineers’ pocket- 
Y§ & 
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(45) O. M. B., Fincastle, Va., asks: Can 
you tell us where we can get a book that 
treats on splicing wire ropes? A.—We do 
not know of any book that treats on this 
subject exclusively. The following is taken 
from a catalogue published by John A. 
Roebling’s Sons Co., manufacturers of iron 
and steel wire rope: 

DIRECTIONS FOR MAKING A LONG SPLICE 
IN AN ENDLEss Runnine@ Rope, or HAtr- 
INCH DIAMETER.—Tools required. One pair 
of nippers, for cutting off ends of strands; 
a pair of pliers,to pull through and straighten 
ends of strands; a point, to open strands ; 
a knife, for cutting the core, and two rope 
nippers, with sticks to untwist the rope; 
also a wooden mallet. First: Haul the two 
ends taut, with block and fall, until they 
overlap each other about 20 feet. Next 
open the strands of both ends of the rope 
for a distance of 10 feet each; cut off both 
hemp cores as closely as possible (see Fig. 
1), and then bring the open bunches of 
strands face to face, so that the opposite 
strands interlock regularly with each other. 
Secondly; Unlay any strand, a, and follow 
up with the strand 1 of the other end, laying 
it tightly into the open groove left upon 
unwinding a, and making the twist of the 
strand agree exactly with the lay of the 
open groove, until all but six inches of 1 are 
laid in, and a has become 20 feet long. 
Next cut off a within six inches of the rope 
(see Fig. 2), leaving two short ends, which 
must be tied temporarily. Thirdly: Unlay 
a strand, 4, of the opposite end, and follow 
up with a strand, f, laying it int the open 
groove, as before, and treating it precisely 
as in the first case (see Fig. 3). Next pur- 
sue the same course with 4 and 2, stopping, 
however, within four feet of the first set ; 
next with e and 5; also, with ¢, 3, and d, 6. 
We now have the strands all laid into each 
other’s places, with the respective ends 
passing each other at points 4 feet apart, 
as shown in Fig. 4. Fourthly: These ends 
must now be secured and disposed of, with- 
out increasing the diameter of the rope, in 
the following manner: Nipper two rope 
slings around the wire rope, say six inches 
on each side of the crossing point of two 
strands. Insert a stick through the loop, 
and twist them in opposite directions, thus 
opening the lay of the rope (see Fig. 5). 
Now cut out the core for six inches on the 
left, and stick the end of 1 under a, into the 
place occupied by the core. Next cut out 
the core in the same way on the right, and 
stick in the end of a in place of the core. 
The ends of the strands must be straightened 
before they are stuck in. Now loosen the 
rope nipper and let the wire ropeclose. Any 
slight inequality can be taken out by pound- 
ing the rope with a wooden mallet. Next 
shift the rope nippers, and repeat the opera- 
tion at the cther five places. After the rope 
has run for a day, the locality of the splice 
can no longer be discovered. There are no 
ends turned under or sticking out, as in ordi- 
nary splices, and the rope is not increased in 
size, nor appreciably weakened in strength. 
The foregoing rulesapply only to ropes with 
hemp centers. Ropes with wire centers 
may be spliced in same manner as hemp 
ropes by putting in long splice. 





2. How much spring should be given t 


cylinders 6 to 12 inches diameter? 


kind of rings, individual judgment and ex 





piston rings in common steam engines, with 
A.—No 
rules can be given for determining the amount 
of set in piston rings; much depends on the} of objects and 


perience. We should turn the ordinary cast- 
iron piston rings about 4 of an inch larger in 
diameter than that of the cylinders of the 
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air pumps, acid blowers, filter press pumps, ete. 
Planer Chucks and 13” Upright Drills. For cuts 
and price address G. W. Jordan, No. 4 Wayne 
Street, Worcester, Mass. 

S. W. Card & Co., Mansfield, Mass., make every- 
thing in the line of Taps and Dies. S. A. Smith, 23 
S. Canal St., Chicago, Western Agent. 

For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son St., Chicago, Il. 

Save small iron from foundry refuse. It pays 
Use the Woodruff Pat. Separating Machine, Audu- 
bon Machine Works, New Haven, Conn. 

For Sale, Cheap—One second-hand Lincoln Pat- 
fern Milling Machine in first-class order. A bargain. 
W. P. Davis, Rochester, N. Y. 

N. Y. City Bolt & Nut Co., Limited, 33 and 35 Des- 
brosses St., N. Y. City, manufacturers of Machine 
Bolts of every description. Write for estimates. 

‘** Roper’s Hand-books for Engineers and Fire- 
men.” Descriptive Catalogue mailed free to any ad- 
dress. Edw. Meeks, Pub., 1012 Walnut St., Phila., Pa. 
‘** Hawkins’ Calculations for Engineers,”’ 10 Parts, 
25e. each, bound $2.50; Catalogue free ; Theo. Au- 
del & Co., Pubs., 91 Liberty St., N. Y. 

If you want a powerful well-designed Lathe of 
16” or 18” swing, beds from 6’ to 12’ write for 
circulars. The Parker & Knight Co., Baitimore, 
Md, 

Complete treatise on Screws and Screw-making, 
with clear and concise explanation of the methods; 
95 illustrations. Price, $1.25 postpaid. E. & F.N. 
Spon, 12 Cortlandt St., N. Y 


De Lamater Screw Propeller Wheel, made only by 
The Samuel L. Moore & Sons Co., Elizabethport, N. 
J., who have purchased from C. H. De Lamater & 
Co., New York, all their patterns, books of record, 
gauges, ete. Location and equipment well adapted 
for Heavy Steamship Repairs. 


Club Rates.—If no one is getting up a club for the 
AMERICAN MACHINIST in your town or establish- 
ment, send for circular of New Club Rates, and try 
it yourself. Address AMERICAN MACHINIST, 96 Ful- 
ton St., N. Y. 


‘Binders’ for the AMERICAN MACHINIST. Two 
styles—the “* Common Sense,” as heretof8re sold by 
us, and mailed to any address at $1.00 each, and the 
‘New Handy,” mailed at 50c. each. The former 
bas stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma- 
chinist Publishing Co., 96 Fulton St., New York. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 583 East 
Tenth Street, New York. 


Literary Notes. 


THE SCIENTIFIC AMERICAN CYCLOPEDIA OF 
RECEIPTS, NOTES, AND QUERIES. Edited by 
Albert A. Hopkins, 

This excellent work contains a collection 
of receipts which were given in the Notes 
and Queries Columns in the Sedentific Amert- 
can during a number of years; together 
with many valuable and important addi- 
tions. They relate to the manufacture of 
paper, including papier maché, emery paper, 
sandpaper, tracing paper, transfer paper, 
parchments, photograph papers, etc. A 
large number of receipts for alloys, cements, 
lacquers, etching, paints, pigments, and var. 
nishes are given. Cosmetics, perfumery 
and soaps also have received a large share 
of receipts. The scopefpr cleansing is very 
broad, embracing receipts for the removal of 
spots and stains from all sorts of objects and 
)! material, bleaching of fabrics, cleaning fur- 
niture, clothing, gless, leather, metals, and 
the restoration and preservation of all kinds 
materials. Nearly every 
branch of the useful arts is represented, and 
many formulas used in the various manu- 
facturing industries will be found in this 





above sizes. 


book. It forms a vast compendium of use- 
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ful information, carefully arranged in alpha- 
betical order, and will prove to be very use- 
ful to all artisans engaged in the different 
industrial branches. It should find a place 
in every library. The book is published by 
Munn & Co., Scientifie American office, 361 
Broadway, New York. Price, $5.00. 

RR - 

Aluminium Light. 





A very intense light, such as is required 
for photographic or occasionally for medical 
purposes, may, as is well known, be readily 
obtained by burning magnesium ribbon, 
which has, however, the disadvantage ot 
being somewhat expensive. An excellent 
substitute has been found by a French chem- 
ist, M Villon, in aluminium, which is about 
a third of the price of magnesium, and 
which may be utilized in the same manner 
by burning it in a spirit lamp, or, if a flame 
of much more intense brilliancy is required, 
in « coal, gas, or spirit flame supplied with a 
jet of oxygen. 

In these it burns without emitting fumes, 
in which respect it issuperior to magnesium. 
The light given by aluminium has a high ac- 
tinic power—nearly as high, indeed, as that 
of magnesium. The most convenient way 
of obtaining a very intense light, according 
to M. Villon, is to use a lamp provided with 
au jet of oxygen at the center of its flame, 
into which powdered aluminium mixed with 
a quarter of its weight of lycopodium and a 
twentieth of its weight of nitrate of ammo- 
nium can be projected by means of a tube 
furnished with an air ball. 

This gives an exceedingly intense light, 
without smoke. A mixture of aluminium 








Werner St... 


powder with chlorate of potash and sugar 
van be ignited, giving an intense light by 
means of gun cotton, but 
dangerous. 


is somewhat 
Probably the best plan for 
mejical photegraphy, or for laryngoscopic 
and auroscopic and other demonstrations, 
would be to burn a ribbon of aluminium in 
an ordinary spirit lamp. Of course, if oxy- 
gen and an oxyhydrogen, or an oxyalcoholic 
lamp were at hand a much more intense 
light could be obtained —T’he Lancet. 
ee 
Pipe Wrench and Cutter. 


We illustrate by the accompanying en- 
gravings some new pipe tovls, which have 
been devised and are being manufactured by 
Mr. Chas. Miller, Washington, Mo. 

The first of these is a pipe wrench which 
is entirely self-adjusting within its range, 
and can be operated by one hand. Both 
the hook and the paw], as shown in the cut, 
are pivoted in the end of the hollow handle, 
and are so connected back of the pivots 
that they move in unison each with the 
other. The special points claimed for the 
wrench are its lightness and simplicity, from 
which, of course, economy of production 
results, 

The second engraving is of a pipe cutter 
which seems to meet the requirements of 
one of our correspondents, who a short time 
ago mentioned the difficulties arising from 
the fact that many of the cutters in use 
raised such a burr inside the pipe that perfect 
drainage was impossible. This cutter uses 
a regular cutting tool, which acts the same 
as a cutting-off tool in the lathe, removing 
a clean chip from the pipe, and leaving the 
ends in good shape. The cutter is adjusted 
by the meaus plainly shown in the engray- 





PreE WRENCH AND CUTTER. 





ing, and the handle is made hollow and used 
as an oil reservoir, oil being allowed to flow 
from it when cutting, by turning the small 
screw at the bottom. This leaves the oil 
directly in the path of the cutter, insuring 
its proper lubrication, and at the same 
time economizing oil. Both these tools 
have been used sufficiently to demonstrate 
their practical working. 
a See 
It is stated, and if it is true it seems to 
require an explanation, that the managers of 
the World’s Fair do not intend to make any 
provision for, or allow any to be made for, 
any exhibit of matters connected with the 
gas industry, or any gas utilizing appliances. 
This seems singular, inasmuch as a very lib- 
eral provision is to be made for the exhibits 
of electrical industry, and a special build- 
ing is to be erected on the fair grounds for 
this purpose. One of the fair directors is 
quoted as saying that there are ten persons 
interested in electricity where one is inter- 
ested in gas, and that as gas is a back num- 
ber there will be none of it at the exposition. 
He is entirely mistaken in his statement. 
There are ten times as many people in this 
country who use gas for lighting and other 
purposes as use electric lights, and the gas 
industry has quite as much importance and 
as good aright to ashow at the fair as elec- 
tricity. There are more than $400,000,000 
invested in the gas manufacturing and gas 
supplying business in the United States, and 
itis an industry that should be recognized. 
—The Evening Journal (Jersey City). 
= ———— 
Newark has got her new supply of pure 
drinking water, and rejoices greatly, and 





with good reason, thereat. 


m1 


Jersey City 
ght have bad the same desirable water 
supply now, and at a cost considerably less 
than that which Newark pays, if common 
sense and business-like methods of discussing 
‘and dealing with the question of a new 
| water supply had not here been driven into the 
| background and out of sight by foolish dis- 
sensions and cranky gabble. The growth 
and prosperity of Newark will be at once 
and notably promoted by the possession of a 
supply of pure water. It is exasperating to 
think that we might just as well have had a 
similar benetit.—Jersey City Journal. 


In Klectrical Plant (London) for January, 
is a description of a planer made by W. 
Asquith, of Halifax, which is for planing 12 
feet wide, 5 feet high. There are two plat- 
ens side by side, each sliding upon flat ways 
and driven by a screw. The arrangement 
is such that with both screws in motion the 
two platens move together as one, but 
where smaller work is to be done they may 
move independently, or either of them may 


engineering establishment. 


Ds 

At present the total mileage of railways 
in Japan is 1,137.66 miles. The 
ment owns and operates 551.27 miles. The 
remainder, 586.39 miles, are private lines. 
Besides these, there are 1,270 21 
course of survey and construction, 


govern- 


miles in 


: em 
The Brazilian government has rescinded 
the law requiring foreign merchants shipping 





goods to Brazil to present invoices and bills 
of lading to Brazilian consulates for lega)- 
ization 


dry and machine shop at Wytheville, Va. 


addition to their iron works at Algiers, La. 

tric plant and an ice plant at Cambria, Va. 
Thomas’ foundry, at East Catasauqua, Pa. 
will erect a new engine house at its plant. 
$20,000 addition to its plant, at Steelton, Pa. 
plant, at Goffstown, N. H., is to be enlarged. 
Gilbert Car Works at Green Island, Troy, N. Y. 


tablishment of an ice factory in Eufaula, Ala. 
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It is possible that an electric light plant will be 
established at Chico, Cal. 
It is probable that an electric light plant will be 
erected at Dryden, N. Y. 


C. H. Hartshorne is building a one-story machine 
shop at Worcester, Mass. 


An incandescent electric lighting plant will be es- 
tablished at Galt, Ontarie. 


Cc. 8. Atkinson has begun the erection of a new 
foundry at New Hope, Pa. 


The recently burned Grove Fertilizer Works at 
Perdix, Pa., will be rebuilt. 


The Standard Iron Company is improving its 
plant at Martin’s Ferry, Ohio. 
The Baker Wire Nail Company will erect a brick 
iron-works at Cleveland, Ohio. 


Cairo, Ill., offers $50,000 bonus and a free site for 
the location of car works there. 


A. H. Miller will erect a laundry and boiler house 
at Chicago, Il., 4107 State street. 
The Somerworth Machine Company, of Great 
Falls, N. H., is being reorganized. 
Frank H. Elson has broken ground at New 
Haven, Conn., for a boiler factory. 


George M. Battey’s recentiy burned machinery 
plant at Rome, Ga., is being rebuilt. 


The Reed Foundry at Warren, Ohio, has been 
leased by Messrs. Morrison & Gartner. 


The recently burned Lock Machine Works at 
Bradford, Pa,, will be rebuilt at once. 


The American Construction Company will erect 
an electric light plant at Monroe, N. C. 


The New Process Nail Company has begun the 
erection of a plant at Torrington, Conn. 


The Maryland Electric Light and Power Company 
has been incorporated at Baltimore, Md. 


Work will begin on the new steel rolling-mills at 
Denver about the middle of the month. 

McDonald & Sons have started their iron foun- 

Itis stated that the Amboy sheps of the Illinois 
Central are to be removed to Freeport, Il. 
An electric light plant is reported as to be put in 


the State Insane Asylum at Raleigh, N. C. 

Alfred Tutts & Co. are reported as erecting an 
J. Rigby states that he expects to put in an elec- 
A 90x90-foot addition will be built to Davies & 
The Chicopee (Mass.) Manufacturing Company 
The Central Iron Works Company is to erect a 
The engine house at Kendall, Hadley & Co.’s 
There is talk of incieasing the capacity of the 
Mr. Echols, of Huntsville, is arranging for the es- 


The Griffin Wheel and Foundry Company,of Chica- 


go, has increased its capital stock to $350,000. 

The West Point (Ga.) Cotton-mills have added a 
machine shop and a cloth-finishing department. 
Stewart Bros. will put new machinery in their 
knitting and woolen-mill, at Guyandotte, W. Va. 
A wire-drawing plant is to be added to the works 
of the Insulated Wire Company at Sycamore, III. 
The Kennon Manufacturing Co., of Brunswick, 
Ga., will make a large addition to its cotton-mull. 
The Lisk Manufacturing Company has decided 
on the site forits new plant at Canandaigua, N. Y. 
McCormick & Co. will continue to make addi- 
tions to theiriron plant at South Harrisburg, Pa. 
New machinery will be placed in the Oakland 
(Md.) Electric Light and Power Company’s plant. 
The Holcomb-Brown Iron Company, Burlington, 
Ia., capitalized at $350,000, has been incorporated. 
Some capitalists are forming a company at New 
Bedford, Mass.,for the manufacture of artificial 
ice. 

The Bloch Bros. Tobacco Co., Wheeling, W. Va., 
will put an electric light plant in its tobacco fac- 
tory. 


remain still while the other is in motion.| New machinery is being put in the plant of 
The machine was built for an electrical |the 8. C. Forsaith Machine Co., of Manchester, 
N. H. 


A two-story pattern shop is being erected by the 
Whitcomb Manufacturing Company, at Worcester, 
Mass. 
The St. Paul (Minn.) Electric Manufacturing and 
Power Company will erect a $5,000 plant at St. 
Paul. 
The Oakland (Md.) Electric Light and Power Com- 
pany will put new machinery in its electric light 
plant. 


The Blufften Car Wheel Company, Bluffton, Ark., 
will soon commence operations at its car wheel 
works, 


The Western & Atlantic Railroad Company will 


put pew machinery in its machine shops at Atlan: 
ta, Ga 





Plow Co. has 
Capital stock 


The National Hancock Rotary 
been incorporated in Virginia. 
$100,000 

A stone crusher with engine house will be put 
up, under the management of Daniel King, at Flor 
ence, Ala. 

Almons &°Jackson, Moon, Ga., have erected a 
factory building, for the purpose of manufacturing 
fertilizers. 


The Bristol Iron ‘Works, of Bristol, Tenn, hav: 
been organized, for the manufacture of wrenches 
plows, ete. 

It is understood that J. W. Pike will erect a fac 
tory at Amsterdam, N. Y., to manufacture knitting 
machinery. 

Rhodes Brothers contemplate the erection of : 
plant for the manufacture of merchant iron at 
Denver, Col. 


New machinery is to be placed in the Upper Ap 
pomattox Electric Light Company's plant at Peters 
burg, W. Va. 

The Wright Machine Company, at Worcester 
Mass., are building an additional machine shop 100 
x42 feet in size. 

The Holeomb Brown Iron Company has been in 
corporated at Burlington, lowa, with a capital 
stock of $350,000. 

R. E. Kidder, pattern maker and manufacturer 
of patent saw tables, etc., Worcester, Mass., wil! 
increase his plant. 

Efforts are being made for the organization of a 
$30,000 stock company to establish a knitting-mil! 
at Edenton, N. C. 

The Beargrass Woolen-mill, Louisville, Ky., will 
put in machinery for the manufacture of worsted 
yarns early in 1892. 

It is possible that the Northwestern Slate Com 
pany, of Milwaukee, may locate a branch factory 
at Waukesha, Wis. 

We understand that the Canton (Ohio) Pump 
Company will locate its foundry department in 
Akron, same State. 


Efforts are being made by William Bailey, of 
Southington, Ct., tc »stabiish an edge tool factory 
at Plainville, same State. 

The Little Bros. Fertilizer and Phosphate Com- 
pany, South Jacksonville, Fla., will put in pyrites 
furnaces at its fertilizer works. 

The Baltimore & Ohio Railroad Company (office, 
Baltimore.) will rebuild its electric light plant at 
Brunswick, Md , recently burned. 

The Upper Appomattox Electric Light Company, 
Petersburg, W.Va ,will, it is reported, put new ma- 
chinery in its electric light plant. 

The People’s Electric Light and Gas Company 
has, itis reported, put new machinery in its elec- 
tric light plant, Birmingham, Ala. 

The Buffalo Cast-iron Pipe Company will estab- 
lish an extensive plant at Buffalo, N. Y. G. B. 
Hayes is president of the company. 

W. J. Stewart will erect a 000 gallon water 
tank for fire protection at Carrollton, Ga, and 
wants a pump for lifting water. 

It is reported as possible that the Des Moines (Ia.) 
Cotton-mill Company, whose mill was destroyed 
recently, will rebuild at Hammond, Ind. 


25, 


It is understood that the Superior Manufacturing 
Company, of Kankakee, Iil., has been incorporated. 
to manufacture nails. Capital, $100,000. 

The Phelpg Manufacturing Company has been in- 
corperated at San Francisco, €al., with a capital of 
$300,000, to manufacture iron, steel, ete 

The Chase & Son Company has been organized 
at Portland, Me., for the purpose of manufacturing 
machines, tools and supplies of all kinds. 


The Barnett Manufacturing Company, of New 
York, has been organized, for manufacturing pack- 
ing for steam engines, ete. Capital, $5,000. 

At Temple, Tex., the Rockland Plow Company 
has been incorporated by G. E. Wilcox, J. E. Moore, 
A. M. Kellar and others; capital stock, $100,000. 
The Louisville & Nashville Railroad Co. (office 
Louisville) is reported as to remove a part of its 
Louisville shops to Latonia, near Covington, Ky. 


The cotton tie and rolling-mill of the Denison 
Rolling-mill Company, at Denison, Texas, is near- 
ing completion, and will soon be put in operation. 


The Nail City Stamping Company, with a capital 
limited to $1,000,000, has been incorporated at 
Charleston, W. Va., by J. N. Vanee, A. W. Paul and 
others. 


The Florida Iron and Wood-works Company, at 
Apopka, Fla., will put new machinery in and in- 
crease the capacity of its works and wood. working 
factory. 


The Dixon Power and Lighting Company has 
been formed at Dixon, IIl.; capital, $75,000. 
corporators 
A. Truman. 


In- 
F. A. Watson, A C. Bardwell and F. 


The San Antonio (Texas) Cold Storage and Manu- 
facturing Company, lately incorporated, will putin 
a 20 or 25-ton refrigerating plant and a smal! ma- 
chine shop. 


It is said that the Eames Vacuum Brake Com- 
pany bas secured control of a large tract of ground 
near Watertown, N. Y., upon which it will erect a 


manufactory. 
Excelsior Foundry Company has been incor- 
porated at Belleville. I1l.; capjtal, $10,000. Incor- 


porators—George M. B. Rogers, Ed P. Rogers and 





John E, Thomas, 
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The Crane Company, Chicago, IIl., have taken 
the western agency forthe injectors manufactured 
by the Hayflen & Derby Mfg. Company, 111 Liberty 
street, New York. 

The Birmingham Water-works Co., of Birming- 
ham, Ala., has made a survey for an extension of 
its water mains to supply the towns of Avondale 
and Woodstown, Ala. 

The Savannah, Americus & Montgomery Rail- 
road Co. (office, Americus, Ga.,) is'reported as to 
erect machine shops and roundhouse at Clisby’s 
Park, Montgomery, Ala. 

The Clarence H. Rose Company will probably be 
incorporated with a capital stock of $200,000 to 
operate the plumbers’ supply works, etc., of Clar- 
ence H. Rose, at Shendun, Va. 

The Board of Trade at Wilmington, Del., has 
decided in favor of the county building a new 
bridge across the Brandywine, at some site be- 
tween Van Buren and Clayton streets. 


The rebuilding ona larger scale of the works of 
the Carpenter Steel Works, Reading, Pa., recently 
burned, was commenced at once, in order to fill 
government contracts for steel projectiles for 
heavy ordnance. 

Curtis & Curtis, of Bridgeport, Conn., manufact- 
urers of the Forbes patent die stock, pipe-cutting 
and threading machinery, etc., have just shipped to 
the Pacific coast, on one order, fourteen of their 
pipe-cutting and threading machines. 

W. H. Nicholson & Co.,Wilkes-Barre, Pa., send us 
a catalogue of the specialties manufactured at the 
works, such as expanding lathe mandrels and com- 
pression shaft couplings. The catalogue contains 
a large number of testimonials from those using 
the devices. 

The Parker & Knight Co., of Baltimore, Md., 
have recently incorporated, with a capital of $25, 
000, for the purpose of building lathes and special 
machinery. They are thoroughly equipped and are 
in full operation, having already placed several 
lathes on the market. 


The Southwestern Bridge Company has been in- 
corporated at Little Rock, Ark., with W. B Woody, 
of Rockdale, president; J. O. Hill, of Navasota, 
vice-president, and T. M. Freeman, secretary, for 
the construction of seif-supporting bridges. The 
capital stock is $100,000. 

The Ohio FaJls Power Company has been incor- 
porated at Louisville, Ky., with J. Proctor Knott 
as president; A. S. Willis, vice-president, and 
George Du Relle, secretary, to produce, distribute 
and sell power for mechanical purposes. The au- 
thorized capital stock is $1,000,000. 


Perkins & Co., Grand Rapids, Mich., write us: Our 
trimmer business during the past year has been 
exceptionally good, far beyond our expectations, 
and this year promises to be better than last. Our 
shingle machinery business is also booming, and 
we anticipate a large trade next year. 

E. D. Whipple, who now does general machine 
repairs, general job work, and builds special ma- 
chinery at North Bennington, Vt.. has associated 
with himself Mr. M. P. Armstrong, of Bristol. 
Conn., ana the firm,to be known as the Wh'pple 
& Armstrong Machine Company, wili remove about 
the first of February to Harriman, Penn. 

E. D. Goodwin, manager of the Chicago heuse of 
Lodge, Davis & Company, sends usa neat morocco- 
bound card-case, pocket-book and removable mem- 
orandum book. Itisas neat as anything we have 
ever seen in the line; it is literally a memorandum 
book, with only two pages devoted to advertising 
the business of the company. 


The extensive iron plant of Brown, Bonnell & 
Co., ef Youngstown, 0., has been purchased by 
trustees representing the creditors, for $700,000, 
and as about nine-tenths of the creditors of the old 
concern have consented to take such stock in the 
new company, the capital of which will be $1,000,- 
000, the works wili continue in operation. 


The Southern Emery Wheel Co., recently incor- 
porated at Tailapoosa, Ga , to manufacture emery 
wheeis, etc., has increased its capital stock from 
$25,000 to $50,000. The company has glected its 
officers as folluws: Charles Heaton, president; 
W. D. Howe, vice-president, and W. H. Lem- 
mon, secretary. Work on the p.ant is now in 
progress. 


The Ironton Structural Steel Company, capital- 
ized at $1,000,000, has been organized at Duluch, 
Minn., to smelt and work iron ores and manufac- 
ture iron and steel. The main office willbe in New 
York, and a plant will be erected near Ironton. The 
incorporators are Rudolph T, McCabe and Wm. R. 
Meath, of New York, and Robert C. Belville, of 
Trenton, N. J. 


The United States Graphite Company, of East 
Saginaw, Mich., now has its new works completed 
and in full operation. The company manufactures 
aline of graphite products and has control of the 
Plombogina graphite mine in Sonora, Mex. It is 
now marketing plumbago lubricants of ail kinds, 
foundry facing, floated graphite and graphite paint 
and plumbago vement. 


One of the interesting features of the trial trip of 
the U. S. ironclad *‘Miantonomah”’ were the hy- 
draulig pressure pumps for working the guns. 
These were of the Biake design, built by the Geo. 
F. Blake Mfg. Co., and work successfully against a 
Water pressure of 1,000 pounds per square inch. 
The guns at the sbop in the Washington Navy 
Yard are worked by Biake hydraulic pressure 
pumps ; also the guns at the testing grounds of the 
U.S. Ordnance Department. 


Mr. Geo. Richards, for many years the managing 
director of Messrs. Geo. Richards & Co., Limited, 
Engineers, of Broadheath, near Manchester, retired 
from that position last June, and has established a 
new company, The Richards Machine Tool Co., 
with London offices at Suffolk House, Laurence 
Pountney Hill, E.C. Mr. Richards is also interest- 
ed in The Richards Patent Pulley Co., London, 
which has been formed to manufacture his latest 
patents on wrought-iron pulleys and shaft brackets 
on an extensive scale. 

The Greensburg Rolling-mill Company,of Greens- 
burg, Pa., has been granted a charter of incor- 
poration, with a capital stock of $100,000. This new 
concern is composed principally of capitalists of 
Greensburg, and they propose to operate a rolling- 
mill on the site formerly occupied by the Greens- 
burg Steel Company. The latter concern built a 
small plant for the manufacture of crucible tool 
steel, which was operated for only afew months. 
Some of the parties identified with the Greensburg 
Rolling-mill were stockholders in the Greensburg 
Steel Company. 

The Berlin Iron Bridge Co., East Berlin, Conn., is 
just completing a new machine shop for the 
Bridgeport Machine Tool Co. at Bridgeport, Conn. 
The building is made entirely of brick and iron, di- 
vided into two parts, each 40 feet wide—the total 
length being 96 feet. One portion is two stories 
high, the roof and floor being designed for light 
work, while the opposite half of the building is of 
the same height, but the second floor is omitted, so 
that it may be used as an erecting shop. The 
erecting shop is covered by a traveling crane. The 
nuilding, when completed, will, it is believed, be one 
of the most perfect and best designed machine 
shops in the New England States. 


Volney W. Mason & Co. (Friction Pulleys, Fric- 
tion Clutches for Connecting Shafting, Hoisting 
Machinery and Elevators), Providence, R. I , write 
us: In relation to business the past year we have 
no very large contracts to report, but a steady suc- 
cession of orders has kept us busy, and we have 
been able to fill orders with greater promptness 
than usual; also to put in stock more than usual 
ready for prompt dellvery. Our new patent whip 
hoists are being introduced for a greater variety of 
purposes than we even imagined, owing to their 
simplicity of working and the notable teature of 
holding their load without constant hand pressure 
on the brake, a single lever operating to hoist, 
lower, and holding the load. The acme of simpiic- 
ity seems to have been attained in this hoist, being 
especially well adapted for being operated by elec 
tric motors as well as steam or gas engines. We are 
also endeavoring to attract foreign trade, of which 
we had some before our last tariff went into effect, 
but legislation looking toward free trade would 
doubtless favor our business with other shores, 


Holford Engineering Works, Birmingham, Eng- 
land, write us: In the early part of last year we 
aequired the works and business formerly belong 
ing to the English Gatling Gun Company, Limited, 
which company went into liquidation. The woras 
had been equipped with a very large and efficient 
plant of American machines of the best types, and 
seeing the steady and growing demand in England 
for this type of machinery, we decided to take up 
the manufacture of similar machines in addition 
to the manufacture of machine guns and ammuni- 
tion. Mr. George Accles, who is the resident man- 
aging director, has had very extensive experience 
in America in some of the best shops, and he has 
been joined by his brotner, Mr. William 8. Accles, 
who has also had a wide experience in America, 
and now fills the post of works manager. We have 
already produced several lines of improved milling 
machines drills, turret iathes, etc., which embody 
the leading features-of the best American machine 
tools of a Siwilar nature. The machines already 
delivered have met with high appreval, and there 
is no doubt that we have a very successful future 
in front of usin this branch of our bus.ness. We 
have recently taken up the manufacture cf the 
Richards patent envelope making machine, which 
Was first brought out by the Pratt & Whitney Vo, 
of Hartford. We are also arranging to manufac 
ture the new six-spindle drill pateuted by a. b 
Quint, of Hartford. To Americans who desire the 
usual high-class American workmanship Ou ma- 
chines built in England, with a yiew 10 placing them 
on the English market, our works afford exvep- 
tional advantages. The Gatling gun, for which we 
possess the exclusive rightof mauufacture for the 
eastern hemisphere, has been very greatly im- 
proved by Mr. George Aecles during the last few 
years, and he has now compieted a further import- 
ant improvement by which the feed drums hitherto 
used may be dispeased with and the cartridges fed 
directly into the gun, This immprovemeat very 
greatly increases the efficiency of the gun and re- 
duces the weight for transport, and the gun is now 
more than ever superior to its rivals. Our works 
are busily occupied upon several government con 
tracts for ammunition and other stores, and at the 
present time there are about four hundred hands 
employed. 





Machinists’ Supplies and Lron, 


New YorK, January 23, 1892. 
Iron—American Pig—The market remains very 
quiet and without indication of improvement. 
We quote standard Northern brands, No. 
Foundry, at $16 to $17; No. 2, $15 to $16.50; Grey 


— 





Forge, $13.75 to $1450. Southern brands of good 
quality are obtainable at $16 to $17.50 for No.1 
Foundry; $15.50 to $16 tor No. 2; $1425 to $14.50 
for No. 3. 

scotch Pig—Cultness is quotedat $22; Eglingion 
$20,25. 













Antimony—There is an improved demand, and Wanted, Position—Experienced in the manufact- 

stocks are being reduced. ure of duplicate work and appliances. mach and 
We quote Cookson’s, 1534c. to 16c.; Hallett’s,| tool desig’g (and making) and gen. shop eng.; 14 

1134¢c.; L. X., 14e. yearsexp. Alrefs. Box 40, AMER. MACHINIST 





Copper—There has been no change in the price 
of Luke, and it is held at 11 cents from first hands. 
Casting Copper is firm at 10ée. to 105¢e. | 

Lead—Considerable business has been done at | 
4 10 cents, but 4.15c. is the regular quotation. | 

Lard Ou—Prime City is quoted at 54e. to 55e.; | 
Western at 58c. to 55c. 

Spelter—The market is still easy, and prices are 
nominal at 484¢c. to 4.65 cents. 

Tin—The market is weaker, and there have been 
sales on spot at 19.60 cents in 15 ton lots. 





* WANTED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each tnser- 
tion. About seven words make a line. Copy shouid 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 





Constructing eng’r desires steam plant work or 
supt’s position; salary, $200 m’thly. M. E., Am. MACH. 
Situation as sup’t or foreman pattern maker, by 
an Al practical mechanic. Pattern, AM. MACHINIST. 
Two machinists used to all-around work desire 
situations. Address F. M., AMERICAN MACHINIST. 
iraduate of technical school, with some experi- 
ence as draftsman, desires position; South pre- 
ferred. Address Box 33, AMERICAN MACHINIST. 
Wanted—First class tool dresser; steady employ 
ment at $3.00 per day; give age and reference. 
** Milwaukee,”’ care AMERICAN MACHINIST. 
Wanted—Wood pattern maker; one accustomed 
to patterns for brass goods for water. gas and 
steam; give exp. and ref. Box 36, AMER MACHINIST, 
Wanted—Ist-class machinist. one thor’ly acquaint- | 
ed with the Niles upright boring and turving mill. | 
James Hunter Machine Co.. North Adams, Mass. | 
First-class mechanical draftsman with practical 
experience as weil as theoretical training desires 
pos. in N. Y. City or Bklyn. Box 39, Am. Macu. 





Wanted—Position as assistant in drawing-room ; 
have bad considerable experience. Al references, 
Address Box 38, AMERICAN MACHINIST. 

Mechanical draftsman, 25, college graduate, with 
4 years’ practical exp. in engine and boiler work, 
wants to makeachange. Box 41, AM. MACHINIST. 

Wanted—One first class flange turner and one 
boiler maker. Address, with references, Charleston, | 
vare Of AMERICAN MACHINIST 


Wanted—Position as foreman in marine or sta- 


tionary shop, by an experienced man; can work 


men to advantage and furnish first-class references. 
Aderess H. M. C., 957 20th, Erie Pa 

Superintendent well up in drop forging, temper- 
ing and case hardening fence and ornamentaliron- 
work wishes an engagement with a reliable firm. 
T. H., AMERICAN MACHINIST. 


Wanted—A position as foundry foreman; having 
20 years’ experience on all kinds of light and heavy 
work. can furnish first-class recommend. Address 
Box 29, Am. MACHINIST 


Wanted—A first-class workman that Is experi- 
enced in taking charge of a shop on nice light ma- 
chine work. None but a first-class man need 
apply. Address A. K. Z., 3082 5th Avenue, South 
Minneapolis, Minn. 


A mechanical engineer desires situation ; espe- 
cially skillful in the design of new machinery, or 
the remodeling of old ; experienced in making ma- 
chines and tools for special purposes Salary, $200 
monthly. Box 37, AMERICAN MACHINIST. 


Tool maker 32. steady, twelve years on tool work, 
used making of cutters, etc.; repairs to iron and 
wood working machinery; understand rear and 
rack cutting, setting up of machinery, shafting, 
etc. N. Y. or vicinity pref. N. Y. C., Am. Maca. 


Wanted—A man to take charge of tool-room, 
which is thoroughly equipped with modern first- 
class tools, and working about 15 men; must be 
well posted in marufacture of milling cutters, jigs, 
templates and special tools; location, western Penn- 
sylvania. Address Box 34, AMERICAN MACHINIST. 


Party with large successful selling and contract- 
ing exverience, embracing whole country. used to 
large transactions, for years, until recently, with 
concern of national reputation en salary, but now 
in business own account, with office modern build- 
ing Cortlandt street, caa give about half time to 
representing Al concern on commission entirely. 
Busir ess showing highest immediate returns given 
pref. Cortlandt st., care AMERICAN MACHINIST. 





+; MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 


| be Jorwarded. 





Cheap 2d hd-lathes & planers. 8S. M. York, Clev’d,O. 
Best Steel Flue Scrapers. Kelley Co , Erie, Pa. 
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4 REPUTATION. 
q Men test everything in this world 
by what it produces. 


2000 


IN USE 


BRADLEY & COMPANY, 
q SYRACUSE, N. Y. 
BRANCHES IN NEW YORK anvd BOSTON. 
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JohnS.Leng’s Son & Co. New York. 


WIRE: 


Its Manufacture and Uses. 
By J. BUCKNALL SMITH, C. E 


4e 








400 pages, 150 illustrations. 8vo., cloth, $3.00 


JOHN WILEY & SONS, New York. 


SOFT GRAY IRON CASTINGS 


From \% oz. to 1000 Ibs. Small Castings a 
Specialty. Light machinery wanted to build 


ONTARIO IRON WORKS 


CANANDAIGUA, N. Y. 














American Standard Gauge & Tool Works 
WILMINGTON, DEL. 


Makers of Implements fo» 
tand Measurements. 





Flat Bar Gauge 


Crescent Gauge. JAS. A. TAYLOR & CO 





BEAMAN 
& SMITH 


PROV. R. I. 
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POPULAR AND INSTRUCTIVE BOOKS 


FOR ENGINEERS AND FIREMEN, 
By STEPHEN ROPER, Engineer. 


Embracing all branches of Steam Engineering. They are 
the only books of the kind ever published in this country, 
and are so plain that any engineer or fireman can easily 
understand them. 

Descriptive Catalogue Mailed Free. 
EDWARD MEEKS, Publisher, 
No. 1012 Walnut St,, PHILADELPHIA, PA, 


— CLOUGH’S 
UN — DUPLEX CUTTERS. 





my stock on hand. Now isthetime 


| { to buy, as they will soon be gone. 


f J Reduction in prices to clear out 
c All sizes from 3 to 48 Pitch, Address 


AAP R. M. CLOUGH,’ 
E =3 TOLLAND, CONN. 





FOR SALE 


An old-established device for removing 
flues from boilers. Is being used in leading 
shops. A fortune init. Can be purchased 
reasonably. Address 


VANCE TUBE CUTTER CO., 


GENEVA, N. Y. 





Machine Tool Business For Sale. 


The advertiser, desiring to give his personal 
attention to other business, wishes to dispose of 
his Machine Tool Manufacturing Business, which is 
well established and located in an important center 
for that business. Stock, Machinery and Business 
are worth $30,000, with contracts and agencies 
insuring a prosperous business Address, MACHINE 
Too.s, care of AMERICAN MACHINIST. 





ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 


Samples and Descriptive Price List Free by Mail. 





We are prepared to take Contracts for applying 
3team Pipe and Boiler Coverings in any part of the 


United States. 


mW, JORNS MANUTACTURING C0, 


87 Maiden Lane, NEW YORK. 














87 MAIDEN LANE, 
NEW YORE 
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Wanted—Small second-hand Ice Machine. Parker 
& Waters, Warren, Ark. 


Wanted—Specialties to build for the Southern 
trade. Bluefield Iron Works, Bluefield, W. Va 


Engines, special and gen. mach’y designed; ideas 
developed. <A. W. Jacobi, 136 Liberty St., N. Y. 


Special machinery designed and built. C. F. 


Cheap—Two H. P. Engine Blue Prints complete, 
Designed to be built on an ordinarylathe. W. A. 
Smith & Co., 24 Custom House St., Providence, R. I. 

For Sale—Recently patented expansion mandrel, 
with universal and independent biades; wil! be 
sold at a reasonable figure. For particulars, ad- 
dress A. J. Ingraham, 812 Arch St., Philadelphia, Pa. 

rs 1.. 70 N : > Wheel Press Wanted—Wish to correspond with 
Langston & Co., 70 N. 4th St., Philadelphia. parties having a good second-hand machine for 

Light and fine machinery to order; Foot Lathe! sale. State capacity and other particulars. Rand 

Catalogue for stamp. E. O. Chase, Newark, N. J. Drill Co., N. Tarrytown, N. 


Best Bolt Header in the world for $50. Address| Ww anted, Agency—By an exp "4 mech. eng., having 


C. H. Baush & Sons, Holyoke, Mass. large acquaintance with rolling-mills, railroads, 
Wanted—Set of second-hand Rolls; length, 14| Machine shops, ete. Address Fred. Hoeppner, 
feet or more. The Atlantic Works, East Boston, | °° Westinghouse Building, Pittsburgh, Pa. 


Mass, Wanted—Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 
| and electrical books which are given free with each 

| barrel of the Pittsburgh Boiler Scale Resolvent. 
| Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa 


| 
SaIeToLS rateat STEEL BELT LACING, 


SAVES TIME, 
SAVES BELTS, 
SAVES 





Special leather and cement for covering pulleys, 
no rivets required; local agents wanted. Crescent 
Mfg. Company, Cleveland, Ohio. 





UNIVERSAL CRINDING MACHINES. 
Hear what they say that use them: 
THE CANADIAN RAND DRILL CO, 


SHERBROOKE, P. Q., 
Waynesboro, Pa 






LANDIS BROs., CANADA, Feb. 17, 1891, 


G oe N i Grinding Machine purchased of you is MONEY, 
giving entire satisfaction. We regard it as a supe: iieen 
both design and execution. . perior too: in SAVES 


Yours truly, CANADIAN RAND DRILL CO. PATIENCE. 
Pe 


A. HALSEY. 
LODGE & DAVIS MACHINE TOOL CO. 
CINCINN OHIO, S ¢ 
Lampis BRos., Waynesboro, Pa. erie badness 

GENTLEMEN : fe are pleased to inform you that the Grind- 
ing Machine reached us safe ly, and has now been running 
steadily for the last ten days, and is doing as elegant work as 
we ever produced, and we have two of what are considered 
the finest Universal Grinders in the market. 

Your improved features for quick changing of feed, and 
the nice arrangement for changing from external to internal 
grinding, and in fact the whole arrangeme nt, gives entire 
satisfaction, and we hope to place other orders with you from 
time to time as we increase our capacity. 

Yours truly. 
THE LODGE & DAVIS MACHINE 


FINISHED JOINT 


READY TO APPLY 


THE BRISTOLS’ MFG. CO., Waterbury, Conn. 





MA CHINER 
For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or Information, address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 


TVOL CO. 














BELLOWS 


Beam Micrometer 












Cut Theoretically Correct. 
For particulars and estimates a to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 


Send for CATALOGUE to 
BREHMER BROS., 


STANDARD TOOL C0., ite Mass. 440 N 12th St., Philadelphia, Pa 


MILLING MACHINES and PATENT CUTTERS. 


Do not buy without getting our prices, photos and references. 
wide by 10 ft. long, very heavy and powerful. 


THE INGERSOLL MILLING MACHINE CoO., 


ROCKFORD, ILL. 


THE HOWARD MULTIPLE BALL BEARING. 











We make machines to mill up to 22 in. 
Correspondence solicited. 





No.2 





Applicable to Frictional Bearings in General. Now running at our works 
¢ and showing a saving of about two-thirds in power. 


MOSSBERG MANUFACTURING CO., Attleboro, Mass. 


DRAWINGS, FINE MACHINERY AND TOOLS 


TO ORDER, 


DRILL PRESSES FOR LIGHT WORK. 


Send for Particulars. 


MILLIKEN & D’AMOUR, 


151 and 153 Cedar Street, NEW YORK CITY 


BRASS AN? BRONZE CASTINGS) How and Second-hand Machinery 


ALTY. 
AND MACHINISTS’ SUPPLIES. 


By a molder of 50 pts a, Castings guaranteed 
Listed at 


true to pattern. Get my prices. 
2 Backgeared Screw Cutting Reed Lathes, 8 ft. 4 in. 











GEORGE HIBSCH, 4 1-2 Plain St., Albany, N. ¥ 


















EE RS EEE aE ae , om 00 
, — 8 Backgeared Screw re ‘utting Reed Lathes, 6 ft. 
“ —iED G é . oy ; In. TODS, 16 10. SWINK. 00.0004.-vcccseecssessncesens 200 00 
a oe GYR 11 Backgeared Screw Cutting Reed Lathes, 6 ft. 
L&ESS ~ Oh, Rs Oe Os MOR v.nnn' conhecmcsden ccctes comsees 180 0 
EUFFE ERO: Co; Above Lathes, latest improved cross- feed. 
1 Universal Milling Machine, Brown & Sharpe, with 


NEW YORK 



















c omplete attachments, c utters and spinc les..... 400 00 
AND CHICAGO. 1 Wood warsing Lathe with slide rest, 26 in. swing, 
BO Ue OE eat Sa the veins sag tedamden sh oi chasse sk vases 190 00 
Manufacturers of He 1 Pratt & Whitney Monitor Screw Machine..... .. 250 00 
Drawing Materials, q 1 Lathe, 6 ft. long 121n. swing, Prentice ............ 185 00 
. 1 No. 2 $ Spindle Drill Press Garvin. 140 00 
p, Surveying Instru- GO cri poles ota cael 230 00 
= ments, &c. 1 Ppeed ed 4 ft. long, 13 in. swing.. Si aleas %6 . 
r Seaeee 7 

Paragon pom ll Instruments, Extra and Best Quality, 1 Lathe, 3 ft. 6in. long, 10 in. swing, Reed....... 65 00 
German Drawing Instruments, Paragon, Duplex, Univer- | 1 Shaping Machine, I#in., Prentice.................. 250) 00 
sal, Anvil Drawing, Helios, Blue Process Papers, Scales, | 1 Small Monitor Lathe, 3 ft. 6 in. Jong Ee - 160 00 
Tr angles, T-Squares, Drawing Boards, Standard Profile | 1 Power Punch Press, No. 94, E. Bliss ..... 200 00 
and Cross-section Papers, Catalogue to professional peo- | 1 Shaping Macbine, 24 in. st roke, Yio andey B50 00 
ple on application. 1 Small Universal Grinding Machine. sabenat 130 00 
13-Spindle Drill Press, Sigourney & Co...... 130) 0 
1 Power Press No. 2, Styles & Parker.. 150 00 

1 Small Lathe, 4 ft. long, 9 in, swing, Young’ & Co. 
4 H. BAUSH g $ Geared for Screw Cutting. . . . 9000 
1 Small Kmery + yong tee Rae arene 
1 No. 1 Diamond Fmery NN RE ren 18 00 
HOLYOKE, MASS.” 1 No. 8 Emery Ge EE eC RTE RRR Aa Rea 90 00 
2 rr nn MeO .  secncsueeseeseces 6 00 
Manufacturers of 1 Sturtevant Forge eee | 
, FO s T. 8 Single Spindle Drill Pre *8e8, Ree a. 125 00 





SECOND-HAND BELTING GooD AS NEW. 
Also an assortment of Iron Split Pulleys, Lathe and 
Drill Chucks of all sizes, and other small tools, 
such as Drills, Reamers, ete. 

The above being a complete assortment of machin 
ists’ tools bought and intended to be used by 
the Niagara Metre Co., now dissolved. 


E. S. LEAYCRAFT & SON, 


44 Dey St... New York, 





a Bail Dil 


From the 
> smallest to 
the largest. 





THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 








MAKERS OF 


The FINEST STEEL 


rs TOOLS, DIES, MILLING CUTTERS, &C. 


Improved Screw Cutting L ATHES 
Foot and Power. 
Drill Presses, Shapers, Band, Circular and _ Scroll 


Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY C0., 


167 to 175 Highland Avenue, SIDNEY, OHIO. 
MONTGOMERY & C0., 105 Fulton St., New York, Gen'l Agents. 


= 


PITTSBURGH. 
Cuicaco. 
New York. 














a] FINE TAPS, DIES, REAMERS, i 


Lightning and Green River Screw Plates. 


Tap Wrenches, Bolt Cutters, Hand and Power 
wei «(Drilling Machines, Punching Presses and other Labor 


SH saving Tools. SEND FOR NEW CATALOGUE. 
WILEY & RUSSELL MFG. CO., 
GREENFIELD, MASS. 

The Measure The durability of the 
of Excellence machine and the quantity 
and Profit. with quality—of work 
,) produced, is nowadays the measure of ex- 
sellenee and profit, and in this respect the 
J) “Hackney” is far in the lead. 

It surpasses other power hammers in 
durability, speed and quality of work. 


Write for catalogue and prices. 
THE HACKNEY HAMMER CO. 
Cleveland, O. 


For TOGLS, DRILLS, 
DIES, &. 


All Kinds in Stock. 
Gold Medal, Paris, 1889. 


Chief American Office, 
91 JOHN ST., NEW YORK. 









a a ee a a a I I IZ 


The » =» 
Hackney | 
Fower »' 
Hammer’ 
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Eon0PS STEE 


UFACTOR 


WILLIAM JESSOP & SONS, LD. 








isu EFFIELD, 
ENGLAND. 





How to get the best results with “R. MUSHET’S SPECIAL 
STEKL.”’ Greatly increase your speeds and feeds; then compare 
the work you turn off with that done by any other known Steel 
This will make the first cost of ‘* Mushet’s” look insignificant. 


B.M. JONES & CO., 


Sole Representatives in the United States. 
11 & 13 Oliver St., BOSTON, MASS. 


R. MUSHET $ 


vorekwe STEELS, 


143 Liberty St.,. NEW YORK. 





Tr ANIC 
FITCHBURG MACHINE 


MANUFACTURERS OF THE CELEBRATED 


FITCHBURG ENGINE LATHE == 


And Other METAL-WORKING MACHINES, 


Nos. 13 to 21 MAIN STREET, FITCHBURG, MASS. 


SEND FOR CATALOGUE E. 18-in' h Engine Lathe. 


WORKS, 








PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 
A.J. WILKINSON & 60. 


Box 3600. 


BOSTON, MASS. 


litidtimabinde oa 
— 


pintiiehethetmecogmemetieapensrttenesne 
i] 


— SEND FOR CIRCULAR, 


FOOT and POWER LATHES 


Drill Presses, Shapers, Band, Circular and Scroll Saws, Machinists’ Tools and 
Supplies. Lathes on trial. Catalogues mailed on application. 


SEBASTIAN LATHE CO. 43 & 45 Central Avenue, 


Bs Ta NT AUUUAMEENA GUO HHOALHESHUHOHO NAL 
z TET * ev vnunuevayavnunnnsungnetuantennsuanntyi 








CUTTING. yee | 


BETTS MACHINE Co., | 
MACHINE TOOL BUILDERS, 
WILMINCTON, DEL. 
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NICHOLSON FI 


PROVIDENCE, R. I 





| FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 


AMERICAN 


LE COMPANY, 





TT A TTT ATE ‘} 








“BERLIN IRON BRIDGE CO. 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 


FRANK L. WILCOX, Treasurer. 


Ghd MOMMA Nis 


The above illustration shows an interior view of a paper mill built by us for The Lake George Pulp 
at Ticonderoga, N. Y. 


& Paper Co., 


SEND FOR OUR ILLUSTRATED CATALOGUE, 





| | PRA, 


BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 
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fey LCOUNT'S LIGHT STEEL D0. 


No. INCH. PRICK. No. INCH PRICE. 
Ricces Ses oe ee s 2 . $1.10 
a. ee ‘35 Small Set of 8—5.50 
3 eee .b0 Svecese 2%..... 1.40 
= 1 oT 60 10 3 1.50 
eee. Sere 75 a 344 1.70 
6.....1%. .. .8 4 1.90 
ees | rae Full Set of 12 12.00 


Cc. W. LeCOUNT, South Worwatk, Conn, 


These goo’s are for sale by C HAS. CHURCHILI 
Cross St., 


& CO, L't’d, 21 
London, Engiand. 








Cruayd, Fanueowrn & Nontoy Co. 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, 
objectionable 
Machine. 
does the work perfectly and quickly. The 
rig practically as simple as the old-fashioned grind 
stone trough and much more effective. 
circular. 


LELAND, FAULCONER & HORTON C0., 


96 to 106 Bates Street, 


Treadles, Cocks, or any of the 
features common in this class of 
Device. which is inexpensive, 
whole 


Truing 


. for 


DETROIT, MICH. 





FOR SALE OR LICENSE 


The United States Patent of a mechanical inven 
tion, returning good profits, in England (books 
produced). List prices from £25 up to very large 
amounts, and principally large castings, with very 
little machine work below. Address S., 

The International News Co., 
Breams Buildings, ¢ Yhancery Lane, 
London, England. 


PATTERN MAKERS 


TO WRITE TO 


The FOX MACHINE CO. 


FOR 
Pocket Memorandum Book. 


See cut of “TRIMMER” in 
next week’s issue. 


Over 5,000 in Use. 
Write for Catalogue. 


Beware of Im- 
itations. 


THE FOX MACHINE CO., 


Grand Rapids, Mich. 









$25 N. Front Street, 





BOSTON GEAR WORKS, 


85 Hartford St., Boston, Mass. 
SSS Aree FOR GEARS. 
Book on Gears, - - $1.50. 
INDEX PLATES. 


JOB GEAR CUTTING OF ALL KINDS. 
Spur, Bevel, Spiral, Ratchet, Worm, Rack, Elliptic, ete. Very 
small or large. Send for Catalogue. 





UR. i 


7 STANDARD 
PUNCHES 


‘TUS SONAGIAOHG | 
SAYYVHOIY'd'/ 





CHAS. A. STRELINGER & CO., 
Tools, Supplies and Machinery, 


DETROIT, MICH. 









Sp <> TAPS. DIES. 
TAPES AND RULES. And Machine Screws. 


CABLE. ADORESS, “RUNOLET, NEW YORK.® 








PUTNAM MacuHiINeE CoMPANY, 


MASS., U. S. A., 


BUILDERS OF THE 


FITCHBURG, 


NEW PATEN 


gevks Variable Jutomatic (tut-(#t Steam Fngines. 


IN SIZES FROM 25 TO 800 HORSE POWER. 


T. IMPROVED 





IN ENCLAND. 


Americans or others desirous of having high 
class machinery or tools manufactured in England 
are invited to communicate with 

L’T’D 
8 


GRENFELL & ACCLES, 


HOLFORD ENGINEERING WORKS. 
Perry Barr, Birmingham, England. 


G. & A.’s extensive works are fitted. throughout 
with the latest and best. types of American ma 
chines and tools, and are conducted upon the 
American system, under the superintendence oi} 
American Engineers (formerly of Hartford, Conn. ; 








30 ck, 42 inch rn 60 inch Palley Lathes 


For r Rearboeeerticrt Boring and Turning Pulleys 
both straight and crowning face, Cone Pulleys, Gear 
Blanks, and a variety of other work. 

Manufactured by 


The Henley Machine Tool Works, 
RICHMOND, IND. 


Duplicate Circular mailed on applicat‘on. 


Horizontal 
Drill and 
Boring 

Tools. 

Column 

Facing 
Lathes. 
Pit Lathes. 


Truck 
Wheel 
Grinders. 
Boring 
Bars, &c. 
mT Electric, 
Steam and 
Hand 
Cranes. 





Harnischfeger 


Milwaukee, Wis. 









HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


810 Walnut St., Philadelphia. 


Our New and Revised Catalogue of Practical and Scien 
tific Books, 87 pages, 8vo., and our other (¢ ‘atalogues and Cir 
culars, the whole cove ring every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 





SWEET'S 
9 Measuring Machine. 
The only micrometer 
that will not lose its 
accuracy by wear. 
Satisfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO., 
Syracuse, N. Y- 


& C YOUNG & C Worcester, Mass. 
eo Vs eg Manufacturers of 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 











Turret Drill Press. 


SIX SPINDLE. 

Drills from yy to 4 hole, 
speed from 250 to 2000 Rev. 

Suitable for a large variety 
of work and is operated with 
ease and rapidity. 

SEND FOR CIRCULAR. 

= A.D. QUINT, Hartford, Ct. 








BEADS 


BYES 
y 
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THE “DODGE INDEPENDENCE” 


WOOD SPLIT PULLEY 


LEADS ALL OTHERS. 
Combines LIGHTNESS with GREAT STRENGTH, 
CHEAPNESS and GREATEST EFFICIENCY, 
Can be put on without 
disturbing the shaft and 
with the bushings will fit 
various sizes of shafts 6” to 

60’ diameter in stock. 


- COOKE & CO., 
maee*? MACHINERY & SUPPLIES. 


163 & 165 Washington St., New York, 
} HEADQUARTERS FOR 
Edison Hangers, Williams Leather Belting, &. 
Mention AMERICAN MACHINIST. 





SEND FOR CATALOCUE. 


ASTER MACHINE SCREW CO. 


Sagaee tae AAAAAAAAAAAAAAAA 








en ‘ 


OR Rg MA 











Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 





THE BRITISH & EUROPEAN PATENT AGENCY, 
F.W BakRKER, Manager, (Registered English Patent 
Agent, According to Act of Parliament,) 

252 Broadway, New York. 
Monument Chambers, King William St,, London, B. ¢., England, 


American and European Patents obtained at equitable 
rates. Special Facilities for Sale of Foreign Patents through 
our London House. A good invention is worth as much in 
Great Britain as in the U. S. Competent draftsmen em- 
ployed on premises. We refer to wellknown men ip the 
machine trades for whom we have done business. 


Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application, 





IMPROVED 


WIRE CUTTERS. 


No. 1 cuts wire rods 
without leaving burr from 
44 in. to smallest size. 
Price, $5.00 net each. 

No. 2 cuts sizes from % 
in. to smallest size. Price, 
$10.00 net each. Send $1.00 
for 550-page illustrated 
catalogue of fine tools 
and supplies. No charge 
made when $10.00 worth 
of goods are ordered. 








FRASS BK & CO., 


Montgomery & Co. 
Machinists’ Tools 


AND SUPPLIES, 
105 Fulton Street, 


NEW YORK CITY. 


WORTHINGTON 
STEAM PUMPS 


SEND FOR NEW EDITION OF 
GENERAL CATALOGUE 


Henry R WoORrTHINGTON 
88 LIBERTY STREET 
NEW YORK 

















92 Park Row, New York. 
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CLEVELAND TWIST DRILLCO 






Established in 1874. 


CLEVELAND TWIST DRILL CO. 
“HOWE'S SPECIAL” | For tH 


TOOL STEEL. vrs or 


ESTABLISHED 1859. 
HOWE, BROWN & CO., L’T’D, PITTSBURGH, PA. 


93 John St., New York. 127 Oliver St., Boston. 


Corner Lake & Kirtland Sts., 
100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 





228 Lake St., Chicago. 





ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine, 


Made in all Sizes to Cut from 1-4” to 6”. 

The simplest and most durable machine in existence. The fas 

threading head is made entirely of steel. No links, levers, 

springs, caps, cases, blocks or die rings in or about the head. 

Sepatate eads and Dies Furnished. Write for descriptive 
circular and price list to 


Capitol Mfg. Co., 125 to 137 Rees St., Chicago, fll., U.S.A. 


’ i Agents for Great Britain, CHARLES CHURCHILL & CO., 
Or Ltd., 21 Cross Street. Finsbury, London, E c., England 








GRAHAM TWIST DRILL, CO., Detroit, Mich., U. 8. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS & CHUCKS. 





Send for Catalogue and Prices. 


STANDARD OIL sal is Ta 


Endorsed bv Practical Mechanics Everywhere. 








Castings for High Speed Steam Engine 
CYLINDER 4in. x 4% in. 
T. Shriver & Co. Iron and Brass Founders, 


333 E. 56th St., N. WV. City. 


Sets of Castings for Engine illustrated above, with Cast 
steel Shaft, Connecting Rod and Rock ~_ uft and Brass Bear. 
ings, boxed and shipped on receipt of $29.00. Three sheet 
blue prints of working drawings extra 







For all kinds of me 
we chanical work re- 
H «quiring heat, [includ- 

ing forging, temper- 
ing, weiding, anneal- 
ing, generating 
steam, &c.] 


STANDARD OIL FUEL BURNER CO. Fort Plain, N.Y. 
BLAKE & JOHNSON, 


WATERBURY, CONN. 


Builders of 


AUTOMATIC LABOR-SAVING MACHINERY 
For working either Wire or Sheet Metal into 
any shape desired. 


PUNCHES AND DIES MADE TO ORDER. 


Send for Pamphlet giving 
experience of machin- 











Cleveland, 0. 


THE BUFFALO STEAM PUMP CO, 


BUFFALO, N.Y. MANUFACTURERS OF 


. STEAM PUMPS 


FOR ALL DUTIES. 


THE CANTON STEAM PUMP CO., (430° ™: 


Manufacturers of 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Cass 
Discounts and Terms on Application. 





















10xG XK I2 





/SNOW STEAM PUMP WORKS, 


BUFFALO, N. Y. 


STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES. 
JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA. 
BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS, 


DUPLEX OR SINGLE, 
SIMPLE OR inane se tviD, 


Mine Pumps, Sinking Pumps.” Pressure 
Pumps, Vacuum Pumps, Artesian Well Pumps, 
Power Pumps, Etc., Etc. 


The Moore & White Co,, 













_ Dyplex Mine Pump. 





Maslin’s Patent Steam Pump. 


Chea - and Bést Automatic Steam Vac- 15th St. & Lehigh Ave., 
uum Handles DIRTY and GRIT- PHILADELPHIA, Pa. 
av LIOU IDS without Oil orCare. Sim- 


The“ Moore & White” 
Friction Clutches 


AND 


Cut-Off Couplings. 


Send for Circulars. 


WALKER’S TRUING DEVICE 


WITH ae CYLINDRICAL TOOL, 
ko. 


Grindstenes and Emery Wheels 


plest, and most durable, as loosening two 
nuts makes allvalves accessible. Pump- 
ing Outfits for Contractors, Irrigation, 
Railroads, Mining and general uses, Send 
‘or Circulars, Joun Mastin . Son, Sole 
Mfrs. , 165-167 ist St., Jersey City, N.J. 














STARRETT'S 


PIN TOOLS 


Skilled mechan- 
ics prefer them. 
Live dealers sell 


















COMPLETE 
—, GRINDSTONE OUTFITS 
Send for free il- FOR SHOPS 
lustrated Cata- : 
logue. Send for Illustrated Circulars. 
L.S. STARRETT, Athol, Mass., u.s.A. D, F. WALKER, 


= 99 EAST CANAL STREET, 
PHILADELPHIA, PA, 











Lonpon Acents : Chas. Churchill & Co., L imited, 
21 Cross St., Finsbury, E. C. 








SWIVEL BASE. 


p OFFSET JAW VISE. 


Specially adapted 
for drill press work 
where chucks cannot 
be used, and equally 
good for special or 
Se regular bench work. 
af send for catalogue 
of full line of the 
most improved de- 
signed, and best fin- 
| = ished machinists’ and 
| plumbers’ vises and 
small tools. 


HOLLANDS MFC. CoO.,| 


ERIE, PA. 





cheaper and bette: 


COMBINATION CENTER DRILLS than anythiug el» 


forthe purpose. Size of shank 3-10 in. Size of pills 1-8 1 

and 3-32 in., or both onte alte, aur 148 in or 3-32 in. Sen 

postpaid to any address ‘anada on receipt of pric 
/per Doz. JOHNT. SLOCOME #00, ny 0 Box 1339 Providence, R 


FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WooDcocE CLUTCH 
Simplest and bestin the world. Address 


| ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 


A New and Very Useful Tool.| _ 


Bench Straightening ga 


PRESS 
CENTERS, 












(7 | 
ay) 
I 


f ey ed 


iit) 
H 
il 











GENERAL“ 


EXPERIMENTAL 
MACHINE WORK. pest FACILITIES IN CHICAGO 










NATIONAL MACHINE WORKS, 35 S° CANAL ST CHICAGO ILL —FOR— 
TOOL ROOM 
OPEN-BACK ADJUSTABLE axe 


» Power Press 


Vertical 
—OR— 
Inclined, 


For Cutting and Forming 
wa i, Sheet Metal, Leather, 
‘Sa Paper, Etc. 
ADRIANCE MACHINE WORKS, 


MFRS. SHEET METAL MACHINERY, 
Plymouth & Jay Sts., « BROOKLY N, N.Y: 





Send for Particulars. 


SPRINGFIELD MACHINE Tt TOOL co. 


SPRINCFIELD, O 





THEPE CK PrnES cK 60 


successor 











Foot & Power Presses 
Drop Hammers & SHEARS Vals 
Dies & Specia Macuinery 4 ~ 


For CUTTING, PUNCHING, PERFORATING DRAWING, STAMP- 
ING, FORGING, EMBOSSING, ETc. 


E, W. BLISS CO,, Ltd, No. 1 Adams St. Brooklyn, N. Y, 


Operating also the Works of STILES & PARKER PRESS CO,, Middletown, Conn. 








TO ORDER. Gear Cutting to Order 
up to 60 in. Diameter 


Special MILLING GUTTERS, REAMERS, DIES, TAPS, GEAR 





R. D. NUTTALL CO., Allegheny, Pa. 


ADJUSTABLE BLADED REAMERS .° * * Designers and Manufacturers of Special Machinery and Tools 


Joorrinateicuton 2 svracusen.y 3 
Ei. thitititil 8 Ld 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 

We Invite Comparison for Acouracy with all others. 
EVERY SCALE SUARANTEED. SEND FOR LIST. 

OFFIN & LEICHTON, SYRACUSE, N. Y. 


WINTERTON METAL POLISH. 


Best polish and quick- 
est cleaner known for 
HOT or COLD Brass,Cop 
ver, Nickel, &c., or fin 
ished Iron and Steel. 
Samptes Free. Try it. 
W.W. CALLERY 4&CO., 
88° 7, : 3 36th & BUTLER STREET, 
a SS PITTSBURGH, PA. 








> Hydraulic Machin- 
» ery a Specialty. 
TINIUS OLSEN & CO., 


MFRS., 
12th & Buttonwood Sts., 
PHILADELPHIA, PA. 











The CHAPPELL GRIP PIPE WRENCH 


2 


= 





PAT.JULY 3.1888. 


Self Adjusting, Perfect Grip, Instant Release, Easily 
Repaired. For further information address the mfr, 


A. H. ANTHONY, JEWETT CITY, CONN. 


P.H.&F.M.ROOTS, 


Connersville, Indiana, 


MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC 








BO/ENGRAVER on woop \ 


‘53° ANN’ ST. NEW YORK: 








CUT 


WITH OUR 


NO. 3 FLEETWOOD SAW 


Fitted for FOOT or STEAM Power 
A HANDY TOOL TO HAVE IN YOUR SHOP. 


Write for description and price to 


TRUMP BROS. MACHINE CO, 





ROOTS’ NEW ACME HAND BLOWERS 


Slow speeded, Force-blast, Durable, 
MANUFACTURERS, Compact and Cheap. 
WILMINGTON, DELAWARE, | Roots’ Foundry Blowers, Gas Exhausters, etc. 


8. 8. TOWNSEND, Gen, Agt.» 163 & 165 WASHINGTON ST., 


FOR SALE BY \ 
COOKE & 00, Selling Agts. NEW YORK. 


CHAS. CHURCHILL & CO., Limited 








No. 21 Cross Street, Finsbury, London, England. In Writing, Please Mention This Paper. 
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Absolute Safety from Destructive a ne ol Attainable Economy of 


Fuel—Rapid weneration of Dry or Superheated Steam —Durability— —Low Cost of 
tenant oe kase of Transportation id — — are among the advantages 
possessed by the “* Wharton-Har: n” form o 
, Send for Descriptive Pamphlet— Drawings, 2 on and Estimates promptly 


furnished for any amount ot power from 4 H 
ptate requir andc our prop 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 

CHICAGO, ILL. ATLANTA, GA. 

187 La Salle Street. 9 No. Pryor Street. 


DRY STEAM 


FURNISHED BY 


THE POND 


SEPARATOR. 


The Pond my ope is guaran- 
teed to relieve the steam of all en- 
trained water, and return this 
water to the Boiler, thus effecting 
Oey a large saving in fuel. 


SEND FOR CIRCULAR. 


1, POND ENGINEERING CO., 





NEW YORK, N. Yo 
41 Dey Street. 


ue Lowe Bome OMLER 


WITH ALL IMPROVEMENTS. | 















THE BEST TWENTY YEARS’ RECORD 





F » i ’ 
IN EVERY RESPECT OF | nog aauee 
ANY BOILER. Dallas, Seattle. 





Send for Desorivtion and Information on Boilers, 


THE BRIDGEPORT BOILER WORKS, 


BRIDGEPORT CONN. Mae |e 
THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., Manufacturers of 


Flexible Metallic Fillet 


For Pattern Makers. 8 Sizes. 
H. WHITE, 44 N. 4th St. Phila,Pa, 


yp” 











Hand 


Philadelphia. Dili. Boller Shell Drills, 
Light Drill Presses. A 
ELECTRIC MOTORS, ¥ 
Specially adapted oe 4 driv- 
ing Machine Tools, Cra Me | 
Elevators, Pumps, Presses an 


other Machinery. 
wae GENERA- 


For installation of Com- 
plete Power Planta 


PORTABLE |F.J.SCHMITT & CO., 


mute MARRII,| one 


—MANUFACTURERS OF— 
MANUFACTURED BY 


VAUGHN'S PATENT POWER HAMMER, 
Albert L. Colburn, 


Can be adjusted easier and quicker than 
No. 4 Wall Street, 


any other in use. Also 
NEW HAVEN, CONN. 


JEWELERS’ MACHINERY 
Send for Catalogue. 


And Tools of every description. 














PUNCHING « 
LER MAKERS 


° SHEARING - MACHINERY 


“BO AVL. 




















The ROPPES Live-Steam Feod-Water Puriter, 


Guaranteed to Prevent Seale in Boilers, 


Easily Cleaned. 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO. 


WM. BERKEFELD'S FOSSIL MEAL COMPOSITION. 


The Only Genuine Fossil Meal 
The best non-conducting material ee for {rade rman, . 
: teem = wp a and ers. be easily 


yr 
ITS PLASTIC NATURE INSURES AN ABSO- 


ee eo on 
covering, and is is therefore the oP ad 


FOSSIL MEAL L CO., & Co Cedar ur Street, N. Y, 


PATENT OILERS, CYLINDER SIGHT 


FEED CUPS. 
Government Regulation 
POP SAFETY VALVES, 
For Stationary, Marine and Locomotive Boilers. 


J. E. LONERGAN & CO,  S®A*S,RouNDER® ano 


FINISHERS, 
211 Race Street, Philadelphia, Pa. 
1888 CATALOCUE FREE ON APPLICATION. 


THE NATIONAL 


Feed-Water 


HEATER. 














Aa 





W. 





















GRAPHITE 
| PIP A brass coil Heater de- 
livering water to the boil- 
GREASE er at 210° Fahrenheit. 


For Steam or Gas Pipes, Bolts, Screws, etc. 
Far better and cheaper than red lead. Makes a tighte 
joint than red lead, that can be opened with perfec 


el opin ib, 5 Ib., 10 Ib., 25 Ib, & 50 lb. packages. 
Joseph Dixon Crucible Co., 


MANUFACTURERS PENCILS & GRAPHITE SPECLALTIES 
JERSEY CITY, N. 


400,000 Horse power 
sold. Prices Low. 
Satisfaction universal. 


THE NATIONAL PIPE BENDING CO., 











Oneida, IY, US. 


tTounity Co, 


Westoatt Chuck Gm" Oneida ten ag 


SCROLL COMBIN ATION LATER CHUCKS, 
Manufacturers of all kinds of 


BoTH 3 AND 4 Jaw. 














Diameter Will he old in- 
E A over all. side of Jaws 
“49-16 in. | “612 in. 
6 in, 612 in. | 
71-2 in. 8 in. ull 
101-8 in. 12 in. 
1314 in. 15 in. 
16 in. 18 in. 
181-2 in. | 211-2 in. 
2114 in. | 26 in. 
in. 30 in. | 
r in, 3% = in, | 
in. 43 jin. WESTCUT1 » PATENT. 





ak = PLANGING Ta “THE HORTON LATHE CHUCK” 


More than 300 Sizes and Styles. 
Comprising 


Universal Chucks, 
Independent 
Chucks, 
Combination Chucks, 


sl Of Every Description. 
Send for 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U.S. A. 


—OoR— 


CHAS. CHURCHILL & GO., Ltd., 


21 Cross Street, Finsbury, London, Eng. 
JUST ISSUED, 


No. 12. 
A NEW CATALOGUE OF 


LATHE An) DRILL CHUCKS, 


Containing full description and price of over 20 different lines of chucks. 
before illustrated. Sent free. Address 


THE CUSHMAN 


CHUCKS 


Send for Catalogue and Dis- 
a. 







Rapid B sig om Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
Price Reasonable. 


JACOBCLARK, Mfr 





Germantown, 
eg Philadelphia, Pa, 








Also special chucks never 


CHUCK CO., 


HARTFORD, CONN. 


PINION KEY CHUCKS. 


A geared scroll chuck with the pinion on the key 
shaft. It has been used for years by the largest 
electrical and instrument factories in the U.S. It 
2 Suen durable and true. Ask for it at your 

ealer’s 


THED.E. WHITON MACHINE CO. 


No. 5 Oak St., New London, Conn. 
S.A. SMITH, 23 S, Canal St., Chicago, Western Agt. 


POSITIVE DRIVING DRILL CHUGK. 


For either straight or taper Shank Drills. 


Has the Holding Pow- 
er of Taper Socket, to 
gether with all the ad- 








UFACTURED 


THE HOGGSON & PETTIS MFG. CO., 
Est. 1849. NEW HAVEN, CT. 








‘“ 
Challenge” Werrersal Grinding Machine 
For EXTERNAL 
and INTERNAL 
Cylindrical - 
Grinding, 
Straight or taper; 


grinding Tools, 
Cutters, Ream- vantages of the com- 
ers, &c. mon Friction Chuck. 


Y write for Illustrated 
Price List and Discounts 
to 


THE PRATT CHUCK CO., 
Clayville, N. Y., U. S. A. 


SKINNER 


PG cHucks 


Independent. Universal and Com- 
bination LATHE CHUCKS. 

7 ——Also. DRILL CHUCKS.— 

SKINNER CHUCK CO. 
NEW BRITAIN, CONN. 


EMERY Grinding 
Machinery for 
all purposes 

a Specialty. 


wee Appleton Mfg. Co. 


80th & Thompson Sts., 
Philadelphia, Pa, 














GRINDING 
MACHINERY Qe 


PRICES ON 
APPLICATION. 


THE HORNER 
MACHINE CO., 


HOLYOKE, 
MASS. 












Send for CATALOGUE. 


ALUMINUM. 


The Pittsburgh Redh Reduction Co. 








Water . Grinder. 





95 FIFTH AVENUE, 
PITTSBURGH, PA., 


Offer Aluminum, Siasioae heen equal in 
yurity to the best in the market, at the 


McGRATH’S PATENT p 
Emery Grinding, Polishing _@a 

/and Bufing Machines, "y= 

Bearings yielding or rigid at will. 


Wheels always true and in 
balance, dispensing with use 
of diamond tool and chilled 
burr, and saving the time, 
labor, and cutting away of 
wheels, otherwise wasted in 
truing. Send for Catalogue, 


McGRATH & COLLINS, 
Conoes., N. Y. 


lowe st rates obtainable. Prices given on 
application. Aluminum sheet, wire and 
castings at best rates. 

ALUMINUM POLISH, very efficacious 
and non-pc i.onous, suitable for household 
use as Well as for manufacturing purposes. 

ALUMINUM SOLDER. 

Correspondence solicited. 


HYDRAULIC MACHINERY, 
PRESSES, PUMPS, PUNCHES, 
JACKS, 
VALVES, 
FITTINGS, 
PACKINGS, 
ACCUMULATORS, 


WATSON & STILLMAN, Mfrs,‘ 




















82 River Street, NEW HAVEN, CONN. 





204, 206, 208 and 210 EB, 43d &t., ‘yew York, 2 Plunger Hand Pumps. 


Horizontal Jack. 
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HILL, CLARKE & CO. 


156 Oliver Street, _Boston, Mass. 


Engine Lathes, oe = 
Metal Planers, — 
Upright Drills, 
Shapers, 
Milling 
Machines 
Screw Machines 
Gear Cutting 
Machines, 
Boring Mills, 
Chucking Lathes, 


FOR MACHINE, PATTERN 





Flather 20 Inch Engine Lathe. 


Machinery and Machine Supplies, 


Pattern [/akers’ 
Lathes, 
Pattern Makers’ 
Saw Tables, 
Jig Saws, 


Buzz Planers, 





Helve Hammers, 
Bolt Cutters, 
Bolt Headers, 


AND BLACKSMITH SHOPS. 





HEADQUARTERS IN ENGLAND 


For MACHINE TOOLS of the best known AMERICAN MANUFACTURERS, 


Now on Exhibit, and ready for delivery, the largest and most complete selection of AMERICAN 


MACHINERY and TOOLS in Great Britain, including 


LATHES, PLANERS, SHAPERS, MILLING MACHINES, PRESSES, GRINDING MACHINERY, 
, also CHUCKS, DRILLS, ENGINEERS’ FINE TOOLS, ETC., ETC. 
CHARLES CHURCHILL tu So oo. Tuimited, 


21 Cross Street, FINSBURY, LONDON, E. C., and 6 Albert "st., BIRMINGHAM, 


| Steam Hammers, 


Nut Tappers. 


Send for Catalogue. 


at ature. 





AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


»GAS BLAST FURNACES, 


Estimates made for any mechanical opera. 


tion requiring high, even and controllable temper- 


No. 80 Nassau Street. New Vonx 





A. R. 


GENERAL MACHINE WORK. 


KING WF’G COMPANY, 


ERIE, llth and 12th Streets, JERSEY CITY, N. J. 


Liga Cc A S T IN  @- S bhi is. 


Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
PACKER RATCHE7TS, TUBE CUTTERS, ETC. 


Write for 
CATALOGUE. 


CORRESPONDENCE INVITED. 





HURLBUT’S / Patent Cut- 







Centering 
Machine. 


Sizes, Qo", 3”, 4”, 6”, 6”, 
MADE BY 


HURLBUT, ROGERS 
MACHINE CO. 

: South Sudbury, Mass, 

= Chas. Churchill & Co, Ltd, 

_ Agents, 21 Cross St., London, 

England, 






—Send for 
Circular. 








ree 


NOVEL DESIGN, 


HOLT MACHINE Co. 
Madison, Wis., U.S.A. 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Tout 
for all Bench Wood- 
workers. Latest and 
Best Design. Infringers 
Prosecuted. Trial, not 


GIS 





orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich. 


STOCKS, NEAVE& CO. 











Manchester, England. 


SAW TABLES 


. FOR 
fos PATTERN 
Hj «= MAKERS, 


4 ROYLE MACHINE 
WORKS, 


PATERSON, N. J. 








Largest Line in the U.S. 


Complete Outfits or Single Machines 
Furnished for any Purpose. 


THE EGAN CO., 


239 to 259 W. FRONT ST., 
CINCINNATI, OHIO, U.S. A. 





Originators and Builders of 


WOOD-WORKING 
MACHINERY 


OF THE MOST ADVANCED TYPE 
FOR THE SAVING OF TIME 
AND LABOR. 


Send for Catalogue. Pattern Machinerya Specialty. 


Pat.KEY-SEAT SETTING GAUGE 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


Sewer co. Piel Geel. GA 


. BOSTON, Mass. Send for LISTS 





gS ee & CO 





a a Tools 


MULLERLATHES 





PATENTED. 


” With New and Valuable Features, 


MADE ONLY BY THE 


BRADFORD MILL CO. 


8th & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application. 


J.A.FAY &C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


FOR USE IN 


Pattern Making 


Car, Locomotive and Bridge 
Works, Planing Mills, Sash, 
Door and Blind Factories, 
Cabinet,Spoke and Wheel 
Shops, Carriage Works, 
c., &c. 
Allofthe highest standard of excellence 





CINCINNATI, 
w OHIO, U.S.A. 








W. HL i. 5, A, Pres, D. L, LYON, Sec'y. No. 1 Band Saw. 







If you buy a KEY-WAY CUTTER 
without a KEY-MAKING ATTACHMENT 


|THE MORTON Xi 


ning 
Key-Way Cutter is the only ma 
chine on the market 
that will cut a Key 
Way and make a Key 
totitit. Mr. Geo. New 
comb, Salem, Mass., says as fol- 
lows: “The Key- maker is a 
wonderful attachment, making 
keys faster than aman can cut 
off the steel forit. Tie Key- 
Way Cutter does a piece of 
work in fifteen minutes 
which requires my man 
seven hours to accomplis! 
by hand.” We build machines with stroke varying from Bix 
inches to five feet, and cutting from the smallest Key-ways to 
six inches wide. MORTON MFG. CO., Muskegon, Mich. 


Formerly of RoMEO, MICH. 


Ross Anti-Friction BALL Bearine Coutar. 


A new Patent Application of 
Ball Bearing. patented Dec. 2 
1890, to Drill Presses, Lathe < and 


You will make a 
mistake that will 
cost you 
money. 


















all end thrust of Horizontal 
Shafts in Machinery. 95 per 
cent. of the friction overcome 
\ by this device. Full satisfac- 


i} \ 


tion guaranteed. 


JOSIAH ROSS, 
1443 to 


=) Niagara 
ri, Street, 
Ys Buffalo, 
N. Y. 


OMETHING NEW! 
NICHOLSON’S COMPRESSION 


HAFT COUPLINCS 
W. H. NICHOLSON & CO., Wilkes-Barre, Pa. 


KEY SEATERS 


Portable and Stationary. 














——— Attachment 
Key-Making Machines. 


” Giant Key-Seater Co. 


EAST SAGINAW, MICH. 


April 25, 1891. We are very 
much pleased with it, and 
think it the best machine on 
market ~~ B ey ity ae 


= effectiv AVIS 
= COWG ILT “TRON PWORKS. 








Omaha, Neb. 





THE LODGE & DAVIS MACHINE TOOL CO. 


NEW YORE HOUSE, 
64 Cortlandt Street. 


CHICAGO HOUSE, 


68 & 70 S. Canal St. 


ST. LOUIS HOUSE 
823 N. Second St. 











14”, 7o" 


PITTSBURGH HOUSE 
Market & Water Sts. 


EXTRA HEAVY 


ENGINE LATHES; 


18”, 21”, 24”, 27", 80”, 8 
DESIGNED FOR HEAVY DUTY. 

2.500 NOW IN 

WRITE FOR ILLUSTRATED CATALOGUE. 


TAPER ATTACHMENT, COMPOUND REST, AUTOMATIC STOP. ALL WITHOUT EXTRA CHARCE. 


PHILADELPHIA OFFICE, 


19 N. Seventh Street. 23 & 2 


WORKS, 
CINCINNATI, OHIO. 


BOSTON OFFICE, 
5 Purchase St. 


SAN FRANCISCO OFFICE, 
21 & 23 Fremont St. 


Sole Agent for Creat Britain, ALFRED aan. Coventry, England. 


MACHINE SEOP EQUIPMENTS A SPECIALTY. 


38” Swing. 


USE, 








(See Advertisement on Page 20.) 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, 111 Liberty St., New York. 
- 115 Phenix Building, Chicago. 





SHARP —— WORK. 


THIS 


Universal Cutter 


AND 


Reamer Grinder 


will grind all kinds of 
cutters and reamers 
up to8” diam. without 
the use of special at- 
tachments. 
Ga Simple, Accurate, Rapid. 
Price, $150. 
Write for Catalogue. 
ADDRESS 


THE 


~-CineinnatiMblling 
Machine Co, 


CINCINNATI, 0. 










CHAS. CHURCHILL & C0., Lid., AGENTS, 





4, 5 and 6 Ft. SWING. 





H. BICKFORD, 
LAKE VILLACE, N.#H 


BORING AND TURNING MILLS, 


Lathes, 
Planers, 
Drills, 
Slotters, 


| Etc. 
NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 


2BY ie FLAT TURRET 















Send for 
Catalogue. 


JONES & LAMSON MACHINE CO., 


Springfield, Vt., U.S. A. 


GAGE paveine WORKS, 


MANUFACTURERS 








TOOLS, 


WATERFORD, 
N. Y. 


NOTICE. 


With more than twenty years’ experience 
with Milling Machines and their equipment; 
shop expenses reduced to a minimum; mod- 
ern methods of producing machined parts, 
and the personal supervision of details by 
the proprietors, we are enabled to produce 
first-class work, and to sell as low as is con- 
sistent with quality. We invite comparison. 


KEMPSMITH MACHINE TOOL Co. 


MILWAUKERER, WIS. 


FOX & TURRET 
LATHES 
A SPECIALTY. 














IRON PLANERS, 


Extra Heavy. Latest Design. 


All Modern Improvements. 


LW. POND MACHINE CO., WORCESTER, MASS. 


 MAGHINE 


D. SAUNDERS 





bo & GasFitters’ Hand Tools. 


21 ATHERTON ST., 

Yonkers, N. Y. 
MANUFACTURERS OF 

BPipe Cutting, 


THREADING, 


SONS, 











with strength and lightness. 
No loose parts to become detached and mislaid. 
friction of petotion oF parts | than any other pipe cutter made. 


SEND FOR CIRCULAR. 


AND 





THE PATENT WHEEL PIPE CUTTER. shown inthe cut combines simplicity 
Easily adapted to varivus sizes of pipe. 
All wearing surfaces are of tool steel hardened. Less 


Rolling instead of sliding motion 





ese FOOT POWER LATHES 


For Electrical 
and Experi- 
mental work. 
For Gunsmith: 

For General 





and Tool Makers. 
Machine Shop Work. 


High grade tools; elegant in design, superior in 
ronstruction. The'best foot _ r lathes made, 
und quality considered the cheapest. Send for 

-atalogue and prices, 


W. F. & JNO. BARNES CO. 


1995 Ruby Street, ROCKFORD, ILL. 





FOR 
Substantial, Well Made, 
Low Price, Patented, 


20 Inch Drills, 


With latest improvements, Lever, 
Combination or Wheel Feed, ad- 





dress 
Sibley & Ware, 
SOUTH BEND -_ INDIANA. 








| 3 IMMEDIATE DELIVERY. 
| 15" and 18” Crank 


“20” and 26” Gearea | OHAPERD. 


JNO. STEPTOE & CO., Cincinnati, Ohio, 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & (0., Lt'd, Agents, 
21 Cross St., Finsbury, London, England. 

















x = Occ = 
PRENTICE BROS., | 
Manufacturers of 
Lathes & Upright Drills. 


Lathes from 10 in. to 
20in. one: argest Va. 
riety of Drills ‘manufas 
tured in the world. 


Worcester, Mass. 


Street, Finsbury, 


by CHAS. CHURCHILL & (0., Ltd, 
London, England. 


Por Sale 
21C 









P, BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 





WORCESTER, MASS. _ 













THE GARYIK eT CO. 





DIE GRINDER. 
This is a very desirable and handy tool, designed particularly 
for use in connection with punch presses for grinding and sharp- 


lies, punches, ete, 


$ Manufacturers and Dealers in MILLING MACHINES, 
SCREW MACHINES, AUTOMATIC TAPPERS, 


+ 
2 LATHES, PLANERS, TAPPERS, DRILLS, &c., 





* LAIGHT AND CANAL STS., N. ¥. CITY. 


5 ening ¢ 


CATALOGUES SENT ON APP 


Price $8 4 


cr 



















NO GAUGE IMPROVED 
NO BELT. , CENTER GRINDING 
tachi, MACHINE. 


Manufactured by 
We. BarKer & Co 
CINCINNATI, O. 


CIRCULAR 





WoRCESTER, MAss., 
Jan. 14, 1891. 


° 
bn 
ym Mr. J. E. SNYDER, 
Sle Wo. cester, Mass. 
"MN Dear Sir:—In the 
1s equipment of our shop we 
ss included three of your Up- 
Bor) right Drills, a 25 in, a &8 
eu: ° in. and a 26 in. This 
> TS | choice was the result of 
ior) some observation on our 
=. ° part, and the resvit fully 
noe justifies the choice. Our 
or) opinion in a nutshell is, 


they are of the highest 
class in every respect. 
Yours very truly, 
WHEELOCK 
ENGINE CO, 
- EDWARDK.HILL, 
r Gen'l Manager. 


T CURTIS, 





PIPE CUTT 
ING 
AND THRE ADING 





se Hana MACHINERY 














FINE MACHINE WORK 











100) ‘ 
geht 


grt: 
gr n® 





W.D. FORBES & CO. 
HOBOKEN, N. J. Fy 
13th AND HUDSON STREETS. 


(Take 14th St. Ferry.) 











SPECIAL TOOLS. 

















H.B. BROWN & CO,, 


EAST HAMPTON, CT. 











ROSE MUST WAIT. 


So says Mr. James H. Hocking, of Paterson, N. J. 


The letter is as follows: 


MASON REGULATOR CO., Boston, Mass. 


Sirs: 


Enclosed find 55 cents, for one copy 


each of “KEY TQ 


ENGINEERING” 2>< ‘COMMON SENSE IN MAKING STEAM.” 


Our plant has just been burnt to the ground, and the two above copies 


added to the with 


will 


flames, 


“ Rose” have to wait, 


Eagerly awaiting their receipt, | remain, 


“ROSE’ 
but I must have the 


SHOP PRACTICE.” 


above works at once: 


S MACHINE 


Very truly yours, 
James H. HockIna, 


Lngineer, 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., tor transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885, 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


——BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, Boiler Shops, Bridge Works, 

Etc., Etc. 


R 
















THE LOG & ALLSTATTER 0. 
HAMILTON, OHIO. , 
a Bertin Site's hate Bas, Gang, Hostroatal, Twin. Bolen, 
PUNCHES & SHEARS, 
“— 
a = 
t= 
= y 
42:8 
4 co o 
J = 
ee & 
o = 77 
= 7 = 
Bar Iron Shear = 








THE OPEN SIG IROM PLANERD. 


DETRIGK & HARVEY MACHINE CO., 


Manufacturers, 


BALTIMORE, MD. 
y ACME MACHINERY CO. 


CLEVELAND, OHIO, 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 


Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. — 


FIRST PREMIUM, CINCINNATI CENTENNIAL. = 














PAT. DEC. 5, 1882. 
PAT. DEC, 4, 1888, 
PAT. AUG, 25, 1885. 
























we Zs 
OTEEL PRESSURE BLOWERS, FAR BLOWERS. | 
. EXHAUST FANS. - 
LEVER & CRANK BLOWERS, 
PORTABLE FORGES. 
IRE BENDERS & SHRINKERS. 














MAMPION GLACKSMITH'S LEVER FORGE 


r 
THE NATIONAL MACHINERY GO. 


TIFFIN, OHIO. 
CATALOGUE SENT ON APPLICATION. 
12 Sizes of National Bolt Cutters. 
6 Sizes and Styles of Rapid Bolt Cutters. 
5 Sizes and Styles of Bolt Pointers. 
15 Sizes and Styles of Bolt Headers. 
12 Sizes and Styles of Nut Machines. 
14 Sizes and Styles of Tappers. 
8 Sizes and Styles of Washer Machines. 
8 Sizes and Styles of Spike Machines. 
2 Sizes of Car Link Machines. 
8 Sizes of Car Pin Machines. 
7 Sizes and Styles of Wire Nail Machines. 
5 Sizes and Styles of Benders. 
Complete Outfits for Bolt Shops. 


ENERGY MEG. CO,, ‘ccc 
% | PHILADELPHIA, 
MANUFACTORERS OF 


QUICK LIFTING AND LOWERING ROPE HOISTING MACHINES. 
Adjustable Clamping Blocks, Drill Guides, Elevators, Etc. 


PATENT CENTER GRINDER Guaranteed to do 


accurate work. 
Will grind Lathe Centers true if sprung or broken, quicker than 
they can be turned and filed. SEND FOR CATALOGUE. 


THE INDISPENSABLE LATHE DUb. 


DROP FORGED FROM 
BAR STEEL. 


One Set of 3 does the work of 12 common dogs. 
No. 1, 44” to 134"; No. 2, 44’ to 244”"; No. 8,1’ to 844”. 
$7.50 Per Set. 

These DOGS can be attached after the work is cen 
tered in the Lathe. 


PALMER, CUNNINGHAM & CO., L’d, 











Manufacturers of 























vA HILLES & ONES C0, 


PATENT PLATE BENDING ROLLS : 
ALL SIZES. 






os MACHINE TOOLS. 


. Boiler Mak. 
= Ss _ fy ers, Bridge 
iain ; = Builders, 
= Ship Build- 
ers, Rail. 
road Shops, 
Locomotive 
and Car 
Builder=-, 
= Ete., Etc. 


WYMAN & 
GORDON, 


Worcester, 








wiLMI 
SS SS 











DROP FORGINGS. “=: 


EXHAUST STEAM HEATING. . 


By the WILLIAMES VACUUM SYSTEM, without back pressure upon the 
Engine guaranteed. 

Patent No. 256,089, dated April 4, 1882, sustained in two suits in the United States Circuit Court. 

The Fn has been y pn by over 300 of the largest buildings, including Mills, Churches and 

Office Buildings, Schools, Asylums, Theatres, Hotels and Electric Light Companies, in this country. 


ADVANTAGES CUARANTEED. 

Removal of all back pressure, thereby increasing power of engine and 
saving of over 25 per cent, in fuel, compared with the back pressure system 
of forcing the steam through the heating pipes, The prominent feature con- 
sistsina given quantity of exhaust steam being circulated and uniformly 
distributed through double the amount of heating pipes that could be 
accomplished by the same quantity of exhaust steam when forced into the 
heating system by pressure. Send for descriptive catalogue with convincing 
proofs and referen 


WARREN WEBSTER & CO., Main Office and Works, 491 N. 3d St., Philadelphia 
“WEBSTER” VACUUM EXEAUST STEAM ECONOMIZER FEED WATER AND PURIFIER. 
Send for Illustrated Catalogue. 



















OR BOILER MAKERS, 


CINCINNATI,O.U.S. 
Almond Drill Chuck 




















MGS Sold at alt Machinists’ 
a yt re) Les f Supply Stores. 
SVAN) T. R. ALMOND, 

OF= QO O- SP i 83 & 85 Washington St. 








BRookK yy, N. Y. 


EUREKA TEMPERED COPPER GO. 


NORTH EAST, PA. 


MANUFACTURERS OF 


WILSON’S EUREKA BABBITT. 


THE BEST ANTI-FRICTION METAL EVER 
OFFERED TO THE TRADE. 





Satisfaction Guaranteed in Every Case. 


Deposited in the U. 8. $845,000.00. BOX’ DOUBLE SCREW HOIST, 


Poticies issued giving full protection to Em- 
ployers against loss by Claims from Employes on 600 Ibs. to 20 Tons Capacity 
account of Acc‘dent. Rates Proportioned to aioe carried In Stock. ; 
of Occupation. One Premium the only Paymen 

during year. No Contingent or other Liability on Po 4d ps gm 
part of Employer. from the small single 

rack an rolley, to 

CHIEF OFFICE IN THE UNITED STATES! ng yf =z 


71 KILBY ST., BOSTON, MASS. ok arene te 
ENDICOTT & MACOMBER, Hf ftdiat Dritisfor Machine 


Op use. 
4 Special Radials for 
Managers and Attorneys Bridge Builders. 
Boston : Samuel Appleton, 28 Central St. 
New York: Edmund Dwight, Jr., General Agent, 51 Cedar Photosand Cuts on 


Street. 
MIDDLE DEPARTMENT: Tattnall Paulding, Resident Adviser; Application, 


John G. Hooven, Manager; John M. Ash, Jr., General 
ALFRED BOX & 6O., 


Agent, 416 to 420 Walnut Street, Philadelphia. 
Cuicaao. Geo. A. Gilbert, 226 and 228 La Salle St 
Front, Poplar & Canal Sts, 
Philadelphia, Pa. 


st. Louis F. D. Hirschberg Bro., 120 N. Third St. 
r TO [ H Y TEAM s 


AGENTS IN ALL THE PRINCIPAL CITIES. 
ENGINE 


Simpson's Centrifugal 
Steam Separator. 

















Straight Line Centrifugal Separator 


AND GREASE EXTRACTOR, 





For Supplying Clean and Dry Steam 

to Engines, Dry Houses, etc. 
Place Separator as close to engine 
es As possible, the steam taking a spiral 
4 course between the threads causes 
: ae the water to be thrown by centrifu- 
: . , gal force against the outer walls, 
Either Horizental or Vertical. while the dry steam goes through 
Secures absolutely Dry Steam the smail holes to center of pipe. 
and extracts all ‘grease ete. Steam can enter at A or B, as con- 
trom the exhaust steam. ° venience may require; also used in 
A large number in use in Man- conveying steam long distances, for 
ufactories, Mines, Steamships, Steam Hammers, Dry Houses, Wa- 
ete. Send for circular contain- ter Gas Generators, and for ail pur- 


ing experience of users. 


JOS. DE RYCKE, Sole Man’fr, 


poses where Dry steam is necessary. 
KEYSTONE ENCINE AND MACHINE WORKS, 


Fifth and Buttonwood Streets, Philadelphia, 








607 Market St., PHILADELPHIA, PA. 








145 B’way, New York. Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 

' HIGH-PRESSURE BOILERS. 

[rows Steam Power Plants of Highest Attain- 
able Efficiency, 

Address BUCKEYE ENGINE CO., Salem, 0. 


4 OY. No. 10 Telopher Buildi New York City 
a} E COMPANY SALES AGEN 0. elephone Buildin ew Yor y- 

BOC R ETE TING. Jobe Hancock Bld’e, Boston, Mass. N. W. ROBINSON, 07 W yashington St., Chicago, Ill. 
ROBINSON & CARY COMPANY, St. Paul. Minn. A. L. FISH, No. 61 First St., San Francisco, Cal. 

A. M. MORSE, 511 Commercial Block, St. nl Mo. 

KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 

Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia. 
RNR A LL CN NR SE SST SS SRR A SEN A ASAI ATTN UE OS PR EN LL SILO FE TE PNT EELS ET ES SEO EE AEA ALIN NIE 


RENEWABLE SEAT GATE, STOP. CHECK VALVES 


SO MANUFACTURERS OF ’ ~~ == 


“DUPLEX WATER FILTERS, BOILER PURIFIERS. Pil 
‘RETURN STEAM TRAPS, STEAM PUMPS. 4 


AND wi 


“PUMP GOVERNORS. ., iE 
SEND For GIRGULARS Ag 


ALBANY STEAM TRAP CO.ALBANY,NY. 


“OTTO” GAS ENGINE WORKS.) GAS # GASOLINE ENGINES 


SCHLEICHER, SCHUMM & CO., STATIONARY and PORTABLE. All Sizes. 


83d and Walnut Sts., PHILADELPHIA. —— 9 a. oq 
Broach, Otiee ow York peency, ~ beer QP ps an 
151 Monroe St., CHICAGO, 18 Vesey St., code see howe pauer 
and requires but little 
attention torun them. 
Every Engine 
Guaarantee Full 
2 mth beng free by mail 
fention this paper. 


VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 


CHANDLER & TAYLOR CO’S 
of 


SELF-CONTAINED @ EAM ENGINES 


ngy ATC tested under 
12to 80 H.P.in Stock 


























full load be- 
ALSO SUITABLE 





Over 36,000 Engines in Use 


than any other Gas Engine doing the same work. ptinte © delivery. G 


CHANDLER & TAYLOR CO. INDIANAPOLIS.IND 
THE TWISS AUTOMATIC ENGine 


A STRICTLY FIRST- 
CLASS ENGINE 

D Ata very Low Price. 

Manutactured by 


Guaranteed to consume 25 to 75 per cent. less Gas | : 





beit Power Air Pump and 
Condenser. 


The CONOVER MPG. . Ob, 
CONSULTING a 
MEGHANIGAL ENGINEERS 


95 LIBERTY STREET, | 
NEW YORK. 
No Air Locks. 15 to 50 percent. 
fuel saved or equal amount of 
power gained. Runs with same 
economy as engine. 
Adapted to all ‘kinds of En- 
gines. Send for Circular. 


MACHINERY 


NEW AND SECOND-HAND. 


ENCINE LATHES. 
72 in. swing, 15 ft. Bed, Old style, fair order, cheap 











NELSON W. 
25 Whitney ‘aver 
ALSO VERTICAL AND YACHT ENGINES. 


Tw tS, Conn. 


e before Purchasing Elsewhere 





j . Fitchb Triple G’d, 

: in Wet Heavy Rata, good order VOLNEY W. MASON & CO., 
die, . re ew heavy pattern | Mriction Pulleys, Clutches and Elevators, 
ain“ st. * Back G’d Rod Feed only, cheap PROVIDENCE, R. I. 


New, latest pattern 
Perkins, latest pattern, new 
Worcester Co., good order, cheap 


24 i 12-14 ft. Bed, 
Hin. “ 12 ft. Bed, 
Sin. “* 2 . “ 





New and Second-Hand Machinery. 


2m. “ on * Perkins, latest pattern, new 

Sin. ° Wt ae a6 ft. Beds, ia New, , aseas patterns ce eee 

lsin. “ ende ain & ‘Taper, new i a 4 ie ? 

ig6in. “ os fl sy Fitchburg Plain & Taper, new | E NG INE LATHES :—13 in.x6 ft.; 14 in.x6 ft.; lom.x 

16 in. 6 ft. Bed, Ames special feature, Al order ft.; 16 in.x6 ft. ; 18 in.x6 ft,; 18 in.x7 ft.; 18 in.ws ft. ; 

din. * 6% " Fitchburg Plain & Taper, new 20 in.x74 ft.; 20 in.x8 ft.; 2l ip.a8 ft.; 21 la.sie fe. ; 24in, 

Min, “™ co Hendey Plain & Taper, new x10 ft.; py) in.x20 ft.; 28in.x12 ft. ; 28 in. x16 ft. ; 32in.x 

13in. ‘“* 6ft. “ Ames special, low price, new 14 ft. ; ; 32 in.x16 ft. ; ; 32 in.x18 ft. ; . 33 in.x12 ft.; 38 in.x30 

Be. * 6ft, “ Prentice Bros., new ft.; 38in.xI8 ft.; 50 in.x22 ft.; 72 in.x17 ft.; 84 in.x 16 

ft. : Gap | bie abd Latbe 24 in. swing over Ge d, 48 in. 

PLANERS. . ‘ swing in gap, 26 ft. bed, with raising block, to make 36 

76 in.x54 in. x26 ft., Betts, Good order, low price in. swing over bed, and 60 in. swing in gap. Gap E ngine 

36 in. x36 in.x12 ft., New Haven, ng Lathe 19 in. swing over bed, 35 in. swing in gap, 15 

\) in. x30 in. x8 ft., Powell,” New, heavy pattern bed. 


24 in. x24 in.x7 ft., Pond Mch Tool Co.,_ Good as new 


24 in.x24 in.x6 ft. Fitchbur, New, latest pattern TRON PLANERS:— + in.x2 24 i in.x4 ft. : oe in.x24 in.x5 
22 in. x22 in. x6 ft., Lathe & Morse, New t.; 24in.x24 in. x6 ft. 26 in. x24 in.x5 ft.; 28 in. X28 in.x6 
Boiler Plate Planer, 183ft., modern, Good order ft: 28 in. x28 in.x& ft.; 30 in. x30 in.x7 ft.; 30 in, 130 in. x8 
‘SHAPERS. ft. ; 32 in.x32 in.xl0 ft. : 36 in.xX36 ae ty ft.; 54 in.x42 in, 
5 Fog As 

‘in, stroke, Crank, Hewes & Phillips, Good order x24} ft., two heads ; — oft. nes Bees 
lin. Traveling head complete, 6 ae UPRIGHT. DRILLS :—26 in. swing, 28 in. swing, 30 
tn Crank, New Haven, heavy, sf us in. swing, 36 in. swing. 
l4in, “ Traveling head, Fitchburg, New pattern | SHAPING MACHINES:~—9in stroke, 11 in. stroke, 
iin, ‘* Friction, Hendey a ens oppor 12 in. stroke, 16 ip. stroke. 

ljin. “* Crank, Goul perhardt, New 

s TTING MACHINES :—9 in. stroke. 
si. * Triple geared, Improved style. Loy No. 3 Brainard Milling Machines, back geared. 
MISCELLANEOUS. 1 No. 8 Union Vise Uo. Milling Machine. 


1 Heavy Index Milling Machine. 

1 Large Horizontal Boring Machine. 

1 Boring Machine 30 in. between Uprights. 
2 Bolt Cutting Machines to cut to 1 1-4 in. 
1 Bolt Cutting Machine to cut to 1 1-2 in. 

2 Stay Bolt Cutting Machines. 


CPRIG HT ENGINES :—6 in.x7 in. 


Radial Drill, new patterns, 26 in., 36 and 60 in. 

Upright Drill, 24 in., B’k G'd. Auto. Feed, Special low price 
Brown & Sharpe No. 1-5 Screw Machines, Good order 
Improved style Universal Milling Machine, New 
Hor. Boring Mill, 40 in., Nicholson, latest, Good as new 
Upright Boring and T urning Mill, 38 in., New pattern 


J. J. McCABE, 


7in.x7in.; 8in 


LONTAL ENGINE 6 9 in.; 6 in.xl 
SUCCESSOR TO | 68 Cortlandt Street, HORIZ0% UF AL. ENG S:—6 in.x9 in.; 6 in.xl0 
E. P. BULLARD’S ! GEO. PLACE MACHINE Co., 





120 Broadway, Yew York. 
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Eclipse Corliss 7 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING ("| 
MACHINERY. 


Send for Special Circular. 











FRICK COMPANY, Builders 


WAYNESBORO, PA. 







od A GENUINE “CORLISS.” 








SOUTHWARK 
FOUNDRY AND 
MACHINE CO. 


PHILADELPHIA, PA. 


SOLE MAKERS OF 
THE PORTER-ALLEN 
AUTOMATIC ENGINE 
SIMPLE, COMPOUND 
OR TRIPLE EXPANSION 
ALSO BUILDERS OF 


BLOWING ENGIWES 
REVERSING ENGINES 
CENTRIFUGAL PuMPS 
BOILERS, TANKS, ETC. 











MEADVILLE, PA. 
New York, 15 CORTLANDT ST. 
Chicago, 418 CHAMBER OF COMMERCE. 


Sole Manufacturers of the 


"Dick & Church” Automatic Cut-off Engine, 


Single, Tandem Compound, and Triple Expansion. 


" Horigontal Tubular and Manning Vertical Boilers. 











WIRE ROPE 


HOISTING AND HAULAGE PLANTS 


For Coal Mines, &c., a Specialty. 
OVER 100 NOW RUNNING SUCCESSFULLY. 
Gum-lined Sheaves, Coal Crushers, 

Narrow Gauge Locomotives. 


J. & J. B. MILHOLLAND, 
240§Fifth Avenue, PITTSBURGH, PA. 





THE SHIPMAN 


NR 





Send for Catalogue. 


PETROLEUM, 


Stationary and Marine. 


SHIPMAN ENCINE CoO., 


we NO SKILLED ENGINEER _f2i 


AUTOMATIC STEAM EN@INE, 
KEROSENE OR NATURAL GAS FUEL. 
2, 4, 6 and 8 horse-power. 


Automatic in Fuel and Water Supply. 


242 Summer St., Boston, Mass. 





rei 
Elevators, 


Steam and hydraulic, com- 
pletely equipped; or 
iron work only. 


THE Lane & Boptey Co., 
CINCINNATI, O. 


SECOND-HAND MACHINERY. 


One Sellers Driving Wheel Lathe, 78 in. swing. 
One Gleason Planer, 42 in.x42 in.x12 ft., 2 heads. 
oe avews & Sharpe, No. 3 Universal Milling Ma- 





hin 
One Sat Miles & Co., 1500 Ib. Steam Hammer. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS, 











THE 


— LACKAWANNA 
: GREASE CUP 


Has a wide reputation as the 


CLEANEST, MOST EFFECT- 
IVE, and MOST ECONOM- 
ICAL device on the market 


for the lubrication of machiner 
bearings. ’ 


Liberal Discount to the Trade. 


—MANUFACTURED BY— 


Lackawanna Lubricating Co,, 
SCRANTON, PA. 


_ GOODRICH’S 
PACKING EXTRACTOR 


For quickly removin kind 
of Packing from stu wy bn 
hot or cold, without a — be the 
rod or box. 

May be used in connection 
with either Hemp or 
Metallic Packing. 

For further infor mation address 
ADDISON COODRICH, 
Box 683. ASTORIA, OREGON. 











The Improved Ball Engine 


AS BUILT BY 


Tmk BALL & WOOD CoO. 


Office, 15 Cortlandt St,, New York, 

Is superior in DESIGN, FINISH and WORKMANSHIP. In 
REGULATION ana ECONOMY it has no equal. Built with new 
tools from new patterns and after long experience, it marks 
the latest step in steam engineering 
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Providence, R. I., 


BROWN & SHARPE MFC Swe oe 


No. 4 PLAIN MILLING MACHINE. 


The size and general dimensions of this machine 
correspond to those of the No. 1 Universal Milling 
Machine. It, however, has a wider platen, having 
3 T slots by which work may be conveniently secured. 

The platen is 32” long, automatic feed 20’, move- 
ment on knee 634", six changes of feed. 

The overhanging arm is arranged to support the 
arbor either on a center or in a bushing, and can be 
rigidly secured to the knee by the arm brace. 


MACHINE TOOLS 


ON EXHIBITION AT 
23 SOUTH CANAL STREET, 
CHICAGO, ILL. 


S. A. SMITH, Agent. 





















COPYRIGHT 1883 BY 


THE GORDON & MAXWELL CO. 


Tue GORDON STEAM PUMP CO. 


HAMILTON, OHIO. 





BRANCH HOUSES: 
NEW YORK, 908 Liberty Street. 
PHILADELPHIA, 705 Arch Street, 
PITTSBURGH, Lewis Block. 
CHICAGO, Pheuix Building. 








THE YALE & TOWNE MFG COQ, 
STAMFORD CONN 
NEW YORK CHICAGO, PHILA BOSTON 








JENKINS BROS.” VALVES. 
¥E& very valve tested and warranted, all parts interchangeable. 
WY othing but best Steam Metal used in the manufacture, 
EX eyed Stuffing Box and Disc Removing Lock Nut 
= used only in the Jenkins Bros.’ Valves. 

one are genuine unless stamped with “ Trade Mark.” 
$ hould you order INSIST on having Jenkins Bros.’ Valves. 


71 JOHN STREET, NEW YORK 31 & 33 N, CANAL STREET, CHICAGO. 
21 NORTH FIFTH STREET, PHILA., 7105 MILK STREET, BOSTON. 


FREE. FREE. FREE. 


IMPROVED 16-INCH TOOL ROOM LATHE, 
CIVEN AWAY. VALUE $450.00. 


We will on July 1st, 1892, present one of the above magnificent Lathes, com- 
plete with all extra attachments, to the party sending us before that 


date, advance information leading to the sale or sales of the 
greatest number of our IMPROVED MACHINE TOOLS. 


Up to the time of receiving the information, it must not have appeared in any pub- 
lication, or in any of the advance information agencies. All communications will be 
regarde »d as confidential. 

Should the same information be forwarded by two or more parties, the one reach- 
ing us first will be entitled to the credit. 

















Communications can be addressed to the Works or to our Stores, where the Tool | fe 


Room J.athes will be on exhibition. 


THE LODGE & DAVIS MACHINE TOOL CO. 


G2" See advertisement, page 16. 


GOULD &EBERHARDT 


NEWARK, N. J., U. S. A. 


BUILDERS OF 


HIGH-CLASS MACHINE TOOLS. 


INCLUDING 


EBERHARDT’ PATENT 
DRILL PRESS AND TAPPING ATTACHMENT. 
STANDARD DRILL PRESS. 

Double Triple Quick ‘ Stroke” Shapers. 
ENTIRELY AUTOMATIC GEAR CUTTERS. 


Write for Circulars. 





Drill Press with Automatic Tapping At- 
tachment and Compound 


able. 





The PRATT & WHITNEY CO., Hartford, Conn. 


— MANUFAC TURE—— 


DROP HAMMERS, 


Punching and Trimming Presses, F ng and 
Trimming Dies. oe 


Die-Sinking Machines, Hand Bolt Heading Machines. 
ROLL GROOVING MACHINES FOR FLOUR MILL USE. 


Spiral Shear Punches, Solid Adjustable and 
Opening Die Bolt Cutters, 


"Wa dtebitiitel and Prices Furnished on Application. - 


THE BILLINGS & SPENCER C0., 


HARTFORD, CONN., U. 8S. A. 








Manufacturers of 


BILLINGS’ PATENT 


GUITING-OFF TOC 


The Holder is drop et of steel, and finished in a thorough manner. 
The Cutters are made of t @ best took steel and furnished in the follow- 
ing thicknesses: yy, 2's, 4, #5) Ys) ¥ 

Drop Forgings of Bronze, capper Steel aid Iron of all desoriptions. 


London House: CHAS. CHURCHILL & CO., L’t’d, 21 Cross St., Finsbury, London, E. C., Eng. 


BRASS WORKING MACHINERY MANITY MAXWELL & MOORE, 


; > p12 & 16" MONITORS 
el i / VALVE MILLING atk mina’ -oeaelleer 


oe ‘Jaxemsists” TOOLS AND SUPPLIES. 














(CONANT er, mete 


Chucks, Small Tools: and 
Fixtures. 


for Globe Valves, Two-Jawed 


ACNEaT-E6_ciN OD. 


WARNER & SWASEY, Cleveland, 


Double Key Lathes, Speed Lathes, 
Slide Bests. Bevolving Chucks 








The Celebrated @B 
F. E. REED 

B 16-inch Swing 

Engine Lathe. 










pl ee 
111-113 LIBERTY 8T., NEW YORE... 
We carry the largest line of Tools and Supplies in the City. 








GEO. W. FIFIELD, 
Encing LatHEs|s! 
FROM 16 to 48 IN. SWING. 
on application. 
Lowell, Mass., U.S. A. 


Cuts, Photographs and Prices furnished 








J. M. ALLEN, Present. 

Wa. B. FRANKLIN, VICE-PRESIDENT. 

F. B. ALLEN, Seconp Vicr-PRESIDENT. 
J. B. PIERCE, Secretary & TREASURER. 


Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 
or Supplies. 


W. P. DAVIS, 








@ ready made iron me genes, all kinds, cut teeth or cast 
ten pi. Cutting to 
NEW and IMPROVED "CATALOGUE for 1892, READY 


Soreeen On] 


THE LEXINGTON GEAR WORKS, 18 Fletcher St., Lexington, Mass, 


SPUR CEARED 


Rochester, N. Y. 
AND 


LANERS on = 


MANUFACTURED BY 


The G. A. GRAY CO., 


479 Sycamore St., CINCINNATI, 0. —— 



































37” ere x 8’ Planer. | 20” x 6’ Chucking Lathe. 
SHENDEY MV NeTETIN = QO. ToRRINGT ‘ON 
. Manuract TURES OF 


MACHINE TOOLS: «: 


_J.M.CARPENTER - 





CONN 


| a Pillar — 
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PAWTUCKET.R. 1. 





APS & DE 














